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FOREWORD 



This manual provides operating and service instructions for 
Phase Encoded Formatters Model F6X9, manufactured by PERTEC 
Peripheral Equipment, Chatsworth, California. 

The content includes a detailed description, specifications, and 
installation instructions. Also included is the definition of interface 
functions with regard to timing, levels, and interrelationships. 
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SERVICE AND WARRANTY 

This PERTEC product has been rigorously checked out by capable quality control 
personnel. The design has been engineered with a precise simplicity which should 
assure a new level of reliability. Ease of maintenance has been taken into con- 
sideration during the design phase with the result that all components (other than 

.. . ,.■.-• .Ill- jr_ _j 

"off the shelf" stock. Should a component fail, it may be readily replaced from 
PERTEC or your local supplier. The unit has been designed for "plug-in" replace- 
ment of circuit boards or major components which will ensure a mininaum of equip- 
ment down time. 

PERTEC warrants products of its m.anufacture to be free from, defects in design, 
workmanship, and material under normax and proper use and service ^or a period, 
of twelve (12) months after the date of shipment. PERTEC agrees to repair or re- 
place at the place of manxifacture, without charge, all parts of said products which 
are returned, for inspection, to its factory within the applicable warranty period, 
provided such inspection discloses that the defects are as above specified and pro- 
vided also that the equipment has not been altered or repaired other than with 
authorization from PERTEC and by its approved procedures, subjected to misuse, 
improper maintenance, negligence, or accident, damaged by excessive current or 
otherwise, or had its serial number or any part thereof altered, defaced or re - 
moved. This warranty is in lieu of all other warranties, expressed or implied, in- 
cluding those of merchantability or fitness for purpose. 

Please read the instruction manual thoroughly as to operation, maintenance, and 
component reference list. Should you require additional assistance in servicing 
this equipment, please contact the following regional service centers. A trained 
service representative will be pleased to assist you. 



SALES AND SERVICE REPRESENTATIVES 



■"Los Angeles, Calif. 

^Chicago, 111. 

^Waltham, Mass. 
Sydney, Australia 
Brussels, Belgium 
Naerum, Denmark 

'^London, England 
Helsinki, Finland 
Clamart, France 



(213)882-9492 

(312) 696-2460 

(617) 891-0720 

69-0444 

2-480586 

(01) 804200 

Reading 582-115 

460844 

6445530 



Munich, Germany 18-48-53 

Nieuwkoop, Holand 2614 

Haifa, Israel (04) 68234 

Milano, Italy 5462641 

Tokyo, Japan 210-4602 

Oslo, Norway 550750 

Johannesburg, So. Africa 42-1939 

Madrid, Spain 2560265 

Spina, "Sweden 820410- 



Indicates PERTEC -operated service center 



PROPRIETARY NOTICE 

Information contained in this manual is disclosed in confidence 
and may not be duplicated in full or in part by any person with- 
out prior written approval of PER TEC Corporation. Its sole 
purpose is to provide the user with adequately detailed docu- 
mentation so as to efficiently install, operate, maintain and 
order spare parts for the equipment supplied. The use of this 
document for all other purposes is specifically prohibited. 
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SECTION I 
GENERAL DESCRIPTION AND SPECIFICATIONS 



1. 1 INTRODUCTION 

This section provides a physical description, functional de- 
scription, and specifications for the Phase Encoded Formatters Models 
F609, F619, F629, F649, manufactured by PER TEC Peripheral Equipment, 
Chatsworth, California. 

1.2 PURPOSE OF EQUIPMENT 

The PE formatter enables the generation and reading of Phase 
Encoded ANSI and IBM compatible magnetic tapes when used in conjunc- 
tion with PERTEC Models 6640, 6660, 7640, and 7620 Magnetic Tape 
Transports. Data encoding, decoding, deskewing, error correction, and 
tape motion control are provided by the formatter. 

Individual selection and operation with up to four "daisy- chained" 
PERTEC transports is provided. Normally, all transports attached to a 
formatter must be of the same speed, but can be a mixture of Read/Write 
(single stack head) or Read after Write (dual stack head), 

A dual speed option is also available which allows the formatter 
to operate with transports having two different tape speeds. This option 
should be specified at the time of ordering. 

The formatter is capable of handling tape speeds in the range 
of 6. 25-75. inches per second (ips). 
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The formatter is provided with a selection capability which 

^^^^ ^x^^^.^^^vx^xi v^i vi^ i-w i.w«j i.<-»xiijioittcx s Lo a Single controller. 

In this configuration onr PE and one NRZI formatter may be employed. 
This provides the capability to mix PE and NRZI transports. Refer to 
Dual Formatter Specification PERTEC 102090 for operation in this mode. 

The formatter operates directly from 100 - 250v ac, single 
phase, 48 - 400 Hz power. A tapped power transformer facilitates 
selection of the proper voltage. 

1.3 PHYSICAL DESCRIPTION OF EQU IPMENT 

Two views of the PE Formatter one shown in Figure 1-1. The 
complete assembly is designed to be slide -mounted in a standard 19- 
inch EIA rack. 

The formatter can be withdrawn from the rack to within three- 
quarters of its depth to facilitate servicing. The power supply and 
printed circuit boards are protected by a perforated panel which can be 
removed while the unit is extended. This provides access to the printed 
circuit boards from the top. A swing down front panel (with cutouts to 
Cj.ear txxe power switch) provides access from the front. 

A single operational control, the power switch, is located at 
the front of the power supply. Power is supplied through a 4-foot strain- 
relieved cord with a standard 3-pin plug. Interface signals are routed 
through printed circuit connectors that plug directly into the printed cir- 
cuit boards. 

1.4 FUNCTIONAL DESCRIPTION 

The Formatter contains all logic and functions associated with 
the reading and writing of IBM and ANSI compatible 1600 cpi magnetic 
tapes. 
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Figure 1-1. Phase Encoded Formatter 



All logic for the generation of preamble, postamble, phase en- 
coding data, and file mark patterns for recording onto magnetic tape is 

•i r-ir-lnr!o«^ in fVi^ f r\ T TYi a "H" *» T Also 1 n ai r^ fm- fli^ mmnli^ffi v p r n\T f^ t^t nf 

read data, including data decoding, buffering, error and file mark 
detection and error correction lop^ic is included^ 

Additionally, the formatter includes the following features. 

(1) All timing necessary for the generation of IBM compat- 
ible IBGs and for correct head positioning between records. 

(2) Compatibility with transports having either single or dual 
stack heads. 

(3) Automatic recording of a Phase Mode identification burst 
prior to recording the first record on a tape. 

(4) Automatic testing for the Phase Mode identification burst 
when reading the first record on a tape. 

(5) Provision for fixed and variable length erase commands. 

(6) Facility for generation of special commands for the 
editing of previously recorded tapes. 

Two interfaces are provided, one to a controller and another 
to a tape transport. Two formatters (PE and NRZI in any combination) 
may be daisy -chained on the controller interface and up to four trans- 
ports on the transport interface. This provides the capability to employ 
up to eight transports (NRZI and/or PE) on a single controller. Figure 
1 -2 illustrates a typical system configuration. 
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CUSTOMER 
CONTROLLfR 



FORMATTER 



I OPTIONAL SECOND I 
I FORMATTER (PE OR NRZ) I 
! AND ADDITIONAL ' 
I FOUR TRANSPORTS | 

If 



CABLE 
TERMINATOR 
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MAXIMUM OF FOUR 1600 CPI TRANSPORTS, 
MODELS 6640, 6660, 7640, 7620. 



Figure 1-2. PE Formatter System Configuration 



1.5 , MODEL DIFFERENCES 



This manual covers the description of Models F609, F619, 

Li 

follows . 
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(i) Model F649 (Read-after-W rite) 
Model F629 (Read/Write) 

These models are sirailar except that Model F649 is de- 
signed to operate with transports having a dual stack 
head, and Model F629 is designed for use with transports 
having a single stack head. Both models consists of 
three basic sections: control logic, write logic, and 
read logic. 

(2) Model F619 (Read Only) 

This model is used in Read Only applications, and con- 
sists of two basic sections: control logic, and read logic. 

(3) Model F6O9 (Write Only) 

This model is used in Write Only applications, and con- 
sists of two basic sections: control logic, and write 
logic. 

The descriptions contained in this manual refer specifically 
to Models F649 and F629, and should be suitably interpreted when con- 
sidering the other models. 

1.6 MECHANICAL AND ELECTRICAL SPECIFICATIONS 

The mechanical and electrical specifications for the formatter 
are shown in Table 1-1. 
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Table l-I 
Mechanical and Electrical Specifications 



Recording Mode (ANSI, IBM compatible) 


PE 




Packing Density (cpi) 


1600 




Number of Channels 


9 (8 Data, 1 Parity) 




Transport Tape Speed (ips) 


6.25 to 75 




Data Rate Variation {Tracking Oscillator) 


±10% 




Deskewing Buffer 


Bits per Channel 




Preamble 


41 Characters 




Postamble 


41 Characters 


! 


ID Burst (1600 frpi) 


Channel P 




Tape Mark (3200 frpi) 


Channels P, 0, 2, 5, 


6 and 7 


Interblock Gap (IBG) 


0. 6 Inch (nominal) 




Parity- 


Odd 




Dimensions (inches) 






Height 


3. 5 




Width 


19.0 




Depth 


20.0 




Weight (pounds) 


25 (m.aximum) 


1 


Mounting — Standard 19-inch EIA Rack 






Power 






Volts (ac) 


100 - 250 




Watts (maximum) 


100 




Frequency (Hz) 


48 - 400 


1 


Electronics 


All Silicon 


j 


Operating Temperature (°C ) 


2 to 50 




Non-operating Temiperature (°C ) 


-45 to +71 


i 
j 


Altitude (feet) 


to 20, 000 


! 

1 


Humidity (%) 


10 to 95 


i 
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INTERFACE SPECIFICATIONS 

Levels: True = Low = Volt (approximately) 






Pulses: Levels as above. Minimum pulsewidth is 

1 micros econd. Edge transmission delay over 

20 feet of cable is not greater than 200 nano -seconds. 

The interface circuits are designed so that a disconnected wire 
results in a false signal. 

Figure 1-3 illustrates the configuration for which the trans - 
miitters and receivers have been designed. 




DTL 944, TTL 7416 
OR EQUIVALENT 



DTL 900 SERIES 
TTL 7400 SERIES 



OR EQUIVALENT 



Figure 1-3. Interface Configuration 



SECTION II 
INSTALLATION 

2.1 INTRODUCTION 

This section contains a summary of interface lines, informa- 
tion for uncrating the formatter, as well as the procedure for electrically- 
connecting the PE Formatter. 

The formatter is shipped in a protective container built to 
miniraize the possibility of damage during shipping. The shipping con- 
tainer conforms to the National Safe Transit Committee Pre-Shipment 
Test Procedure. 

The following procedure is used to uncrate the formatter unit. 

(1) Place the shipping container in the position indicated on 
the container, 

(2) Open the container by cutting the tape along top joints of 
the container. 

(3) Remove four 4- X 4- X 4-inch polyurethane corner blocks. 

(4) Remove the entire plywood shipping brace by lifting vertically. 

(5) Place the formatter (contained within the shipping brace) on 
a flat surface and remove four one -fourth-inch steel bolts. 

{6) Remove top plywood brace. 

(7) Lift the formatter from remaining plywood brace and place 
on a flat surface. 

(8) Remove the forraatter from plastic shipping bag. 

(9) Remove cable and manual from shipping carton. 



Check the contents of the shipping container against the packing 
^^j.^ v-^AVi j.*x V wv^i-xg,^i,v- j-v^j. j^w^ooj-i^j-o »aa.iiia.gc;. j.Nv^LJLiy Liic cctixiex 1 iiixiieaiateiy 
if any damage is noted. 

Access to the printed circuit boards is obtained by depressing 
the spring-loaded release button located on the right side of the formatter 
unit. The front panel, hinged at the bottom, will swing down to allow re- 
moval of the polyurethane foam pad placed inside the unit to prevent 
damage of the printed circuit boards during shipment. 

Check the printed circuit boards and connectors for correct 
seating and installation. 

Check that the identification label, located on the inside of the 
front panel, bears the correct model number and voltage requirement. 
If the actual line voltage at the installation site differs from that on the 
identification label, the power transformer taps should be changed as 
illustrated in Figure 2-1. 



LINE 
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LINE 

iKirn IX 
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CONNECT 


100 


2 AND 3 


2 AND 6, 3 AND 7 


115 


2 AND 4 


2 AND 6, 4 AND 8 


125 


1 AND 4 


1 AND 5, 4 AND 8 


200 


2 AND 7 


3 AND 6 


210 


1 AND 7 


3 AND 6 


220 


1 AND 7 


3 AND 5 


230 


2 AND 8 


4 AND 6 


240 


1 AND 8 


6 AND 6 


250 


1 AND 8 


4 AND 5 



Figure 2-1. Transformer Primary Connections 
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-^.3 POWER CONNECTIONS 

A fixed, strain-relieved power cord is supplied for plugging 
into a polarized 115v ac outlet. For other power sockets, the supplied 

Ld the correct plug installed. 



j^ 1 

"' its -r* £^ -rv^ r\ . , . . . . . _ 
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2.4 RACK MOUNTING THE FORMATTER 

The physical dimensions of the formatter, as illustrated in 
Figure 2-2, are such that it may be mounted in a standard 19 -inch EIA 
rack; 3.5 inches of panel space is required. A depth of 20 inches be- 
hind the mounting surface is required. 

To rack mount the formatter, proceed as follows. 

(1) Install the two side rails on the formatter using ten No. 8 
screws (five per side). Refer to Figure 2-2 for correct 
positioning. 

(2) Install the two side rails in the EIA rack using eight No. 10 
screws (four per rail). Refer to Figure 2-2 for correct 
positioning. 

(3) Taking care to align the side guides with the side rails, 
slide the formatter unit into the rack. 

CAUTION 

CARE SHOULD BE TAKEN TO ENSURE THAT 
THE POWER CORD AND INTERFACE WIRING 
BUNDLES ARE NOT DAMAGED DURING THE 
RACK MOUNTING OPERATION. 

(4) Tighten the two captive retaining screws on the front of 
the formatter. 



INTERFACE BOARDS 
TYPICAL MOUNTING 

/ 



PUSH BUTTON 
LATCH FOR 
FRONT PANEL 




NO WASHER REQUIRED 
(5 REQUIRED EACH SIDE) 



10 -32 SCREW 

10 -32 FLAT WASHER 4 REQUIRED 
-U-IO - 32 LOCK WASHER ^^^^ ^"^^ 



2 FLOATING CAPTIVE 
SCREWS (10-32) 



SLIDE RAIL 



-MOUNTING BRACKET 
2 REQUIRED EACH 
SLIDE 




CHASSIS 



SLIDE TRACf 



Figure 2-2. Rack Mounting the Formatter 
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2.5 INTERFACE CONNECTIONS 

It is assumed that interconnection of PER TEC Peripheral 
Equipment and customer equipment uses a harness of individual twisted 

(1) Maximum length of 20 feet. 

(2) Not less than one twist per inch. 

(3) 22 or 24 gauge conductor with minimum insulation 
thickness of 0.01 inch. 

Ensure that the ground side of each twisted pair is grounded 
within a few inches of the signal connection. 

Included with the formatter is a single input/output cable, five 
feet in length, which will connect to a transport. This cable is terminated 
with a strain-relieved edge connector. 

The signal connector is a 100 pin 0. 1 inch center edge connector, 
VIKING 2VH50-1JV-5 with a cable terminating board attached. Tables 
2-1 and 2-2 list the input/output pin connections. 



Table 2-1 
Interface Connections, Formatter /Transport 












Formatter Connector 


101368- 


OlA 










Mating Connector 


2VH50- 


lJV-5 




Connector 
(Reference 
Figure 2-2) 


Live 
Pin 


Ground 
Pin 


Signal''' 


Connector 
(Reference 
Figure 2-2) 


Live 
Pin 


Ground 
Pin 


Signal* 


J 102 


Bl 


B2 


READ DATA PARITY (RDP) 


J102 


B15 


B14 


WRITE DATA STROBE (WDS) 


Transport 


B3 


B2 


READ DATA (RDO) 


Formatter 


B16 


B17 


WRITE AMPLIFIER RESET (WARS) 


to 


A3 


A2 


READ DATA 1 (RDl) 


to 


B18 


B17 


READ THRESHOLD Level 1 (RTHl) 


Formatter 


A6 


A5 


READ DATA 2 (RD2) 


Transport 


A18 


A17 


READ THRESHOLD Level 2 (RTH2) 




B7 


B8 


READ DATA 3 (RD3) 




A21 


A20 


WRITE DATA PARITY (WDP) 




A7 


A8 


NRZI (NRZ) 




B22 


B23 


WRITE DATA (WDO) 




A9 


A8 


SINGLE (SGL) 




A22 


A23 


WRITE DATA 1 (WDl) 




BIO 


Bll 


SPEED (SPEED) 




B24 


B23 


WRITE DATA 2 (WD2) 




• AlO 


All 


READ DATA 4 (RD4) 




A24 


A23 


WRITE DATA 3 (WD3) 




B12 


Bll 


READ DATA 5 (RD5) 




B25 


B26 


WRITE DATA 4 (WD4) 




B13 


B14 


READ DATA 6 (RD6) 




A2 5 


A26 


WRITE DATA 5 (WD5) 




A13 


A14 


READ DATA 7 (RD7) 




B27 


B26 


WRITE DATA 6 (WD6) 




B36 


B35 


ON LINE (ONL) 




A27 


A26. 


WRITE DATA 7 (WD7) 




A36 


A35 


REWIND (RWD) 




A28 


A29 


OVERWRITE (OVW) 




B37 


B38 


FILE PROTECT (FPT) 




B30 


B29 


SYNCHRONOUS FORWARD Command (SFC) 




A37 


A38 


LOAD POINT (LDP) 




B31 


B32 


SYNCHRONOUS REVERSE Command (SRC) 




A39 


A38 


READY (RDY) 




B33 


B32 


REWIND Command (RWC) 




B40 


B4I 


END OF TAPE (EOT) 




B34 
A34 
B42 
A42 
B43 
A43 


B35 
A35 
B41 
A41 
B44 
A44 


SET WRITE STATUS (SWS) 
OFF-LINE Command (OFC) 
SELECT (SLTO) 
SELECT 1 (SLTl) 
SELECT 2 (SLT2) 
SELECT 3 (SLT3) 



See Section III for definitions of interface functions. 



Table 2-2 
Interface Connections, Formatter /Controller 







Formatter Connector 
Mating Connector 


101368-OlA 
2VH50-1JV- 


5 






Connector 








Connector 








(Reference 
Figure 2-2) 


Live 


Ground 


r-< • 1 sic 




Live 


Ground 




Pin 


Pin 


Signal ' 


(Reference 
Figure 2-2) 


Pin 


Pin 


Signal* 


JlOl 


Bl 


B2 


FORMATTER ADDRESS (FAD) 


JlOl 


B22 


B23 


FORMATTER BUSY (FBY) 


Controller 


Al 


A2 


TRANSPORT ADDRESS (TADO) 


Formatter 


A22 


A23 


DATA BUSY (DBY) 


to 


B3 


B2 


TRANSPORT ADDRESS (TADl) 


to 


B24 


B23 


IDENTIFICATION (IDENT) 


Formatter 


A3 


A2 


INITIATE Command (GO) 


Controller 


A24 


A23 


HARD ERROR (HER) 




D4 


B5 


REVERSE/FORWARD (REV) 




B25 


B26 


CORRECTED ERROR (CER) 




A4 


A5 


WRITE/READ (WRT) 




A2 5 


A26 


FILE MARK (FMK) 




B6 


B5 


WRITE FILE MARK (WFM) 




B27 


B26 


READY (RDY) 




A6 


A5 


EDIT (EDIT) 




A27 


A26 


ON LINE (ONL) 




B7 


B8 


ERASE (ERASE) 




B28 


B29 


REWINDING (RWD) 




A7 


AS 


READ THRESHOLD LEVEL 1 (THRl) 




A28 


A29 


FILE PROTECT (FPT'l 




B9 


B8 


READ THRESHOLD LEVEL 2 (THR2) 




B30 


B29 


LOAD POINT (LDP) 




B12 


Bll 


REWIND (REW) 




A30 


A29 


END OF TAPE (EOT) 




A12 


All 


OFF-LINE (OFL) 




A31 


A32 


NRZI (NRZ) 




B13 


B14 


LAST WORD (LWD) 




A33 


A32 


SINGLE (SGL) 




A13 


A14 


FORMATTER ENABLE (FEN) 




B34 


B35 


SPEED (SPEED) 




A15 


A14 


WRITE DATA PARITY (WP) 




A34 


A35 


WRITE STROBE (WSTR) 




B16 


B17 


WRITE DATA (WO) 




B36 


B35 


READ STROBE (RSTRl 




A16 


A17 


WRITE DATA 1 (Wl) 




A36 


A35 


READ DATA PARITY (RP) 




B18 


B17 


WRITE DATA 2 (W2) 




B37 


B38 


READ DATA (RO) 




A18 


A17 


WRITE DATA 3 (W3) 




A37 


A38 


READ DATA 1 (R 1 ) 




B19 


B20 


WRITE DATA 4 (W4) 




B39 


B38 


READ DATA 2. (R2) 




A19 


A20 


WRITE DATA 5 (W5) 




A39 


A38 


READ DATA 3 (R3) 




B21 


B20 


WRITE DATA 6 (W6) 




B40 


B41 


READ DATA 4 (R4) 




A21 


A20 


WRITE DATA 7 (W7) 




A40 
B42 


A41 
B41 


READ DATA 5 (RS) 
READ DATA 6 (R6) 












A42 


A41 


READ DATA 7 (R7) 



•See Section III for definitions of interface functions. 



SECTION in 
OPERATION 



3.1 iNTKaDUCTIUN 

This section contains the functional specifications of the PE 
Formatter, a brief outline of the PE tape format, basic formatter 
operation, and a detailed definition of the various formatter interface 
lines. 

3.2 CONTROLS AND INDICATORS 

The formatter utilizes a single operational control located on 
the front panel. 

3. 2. 1 POWER 

The ON/OFF switch is a rocker type switch which connects line 
voltage to the power transformer. An adjacent indicator provides visual 
indication of the on/off status of the formatter. 

When power is turned on a reset signal is applied to all rele- 
vant flip-flops until the power supply voltages have been established. 

When power is turned off or line voltage is lost, the formatter 
will reset all relevant flip-flops before the regulated power supplies de- 
cay, thus ensuring that no spurious signals are sent to the transport. 

Two twist lock fuses are provided adjacent to the power switch. 
A 5 -amp fast-blow fuse protects the dc circuits and a 1-amp slow-blow 
fuse protects the ac circuits. Access to the fuses is obtained by opening 
the hinged front panel of the formatter. 



^-1 



3. 3 



BASIC OPERATION 



The formatter is capable of executing the commands listed in 

Table 3-1. When a command is received from the customer's controller 

the formatter goes "busy" and performs all control and timing functions 

necessary to execute the command. Anv errors occurriTiCT Hn-r^ria i-h^^ 

J - - - f-, -jj v^^>^ 

command are reported to the controller. On completion of the command 

the formatter signals the controller, and the controller is free to issue 

a further command. 

Two other command lines are provided which cause the transport 
to rewind, or to be switched off-line. These commands are routed direct- 
ly to the selected transport, and do not cause the formatter to go busy. 

Note that for transports having a dual stack head an automatic 
read-after-write data check is performed during each write command. 
Read-after-write data is transmitted to the controller in the same manner 
as during read commands. 

Figure 3-1 illustrates the 9-track PE tape format. 



Command Coding 



Command 


REV 


WRT 


WFM 


EDIT 


ERS 


THRl 


THR2 


READ FWD 












As Req'd 


As Req'd 


READ REV (Norm) 


X 










As Req'd 


As Req'd 


READ REV (Edit) 


X 






X 




As Req'd 


As Req'd 


WRITE (Norm) 




X 












WRITE (Edit) 




X 




X 








WRITE FILE MARK 




X 


X 










ERASE (Variable Length) 




X 






X 






ERASE (Fixed Length) 




X 


X 




X 
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9 TRACK PHASE ENCODING 
-•- FORWARD MOTION (4HEAD RELATIVE TO TAPE) 



CHANNEL * 



IDENTIFICATION^ 

BURST \ \ 

lllllllllllllll III It Ml/ nil MM I I I I I I I I M II III 

IotTaI] ) ) 



REFERENCE ■* 
EDGE'' 



1 .7 INCH 



OMr U.J ii>i\_n 



BOT gap MINIMUM 



3.0 INCH MINIMUM 



40"0s" \ 



ONE ONE 



/ 



40 "Os" 



PREAMBLE 



iMTCB_pc;/-nffn 



— DATA 



GAP 0.6 INCH RECORD 



POST AMBLE 



Figure 3-1. 9-track PE Tape Format 



3.3. 1 



PREAMBLE 



When writing, the formatter generates a preamble which pre- 
cedes the data block. The preamble consists of 41 characters; the 
first 40 characters contain a zero (0) bit in each of the 9 tracks, and 
the subsequent single character contains a one (1) bit in each of the 
9 tracks. 

When performing a read operation, the formatter detects the 
preamble and separates it from the data block. 



3.3.2 DATA 

When writing, the formatter accepts data, character by charac 
ter, and converts it into a PE signal in which: 

(1) A zero (0) bit is characterized by a transition in the 
middle of the bit cell away from the erase direction of 
magnetization. 

(2) A one (1) bit is characterized by a transition in the 
middle of the bit cell toward the erase direction of mag- 
netization. 



When reading, the formatter accepts 9 channels of digital phase 
encoded data from the transport and provides 4 bits of buffer '^'^"*" ^'Ko-k>-v-.^i 
for the purpose of deskewing. The read logic assembles these data into 
parallel form, performs various error checks, and transmits the data 
to the controller on 9 read data lines together with the strobe waveform. 



A tracking oscillator is provided in the forraatter which can 
follow data rate variations of up to ±10 percent over 35 character periods, 
Data rate variation results from the Instantaneous Speed Variation (ISV) 
in the transport reading the tape, plus the ISV in the transport on which 
the tape was written. 

3. 3. 3 POSTAMBLE 

When writing, the formatter generates a postamble which 
follows the data and consists of 41 characters. The first character 
contains a one (1) bit in each of the 9 tracks; the subsequent 40 charac- 
ters contain a zero (0) bit in each of the 9 tracks. 

When performing a read operation, the formatter detects the 
postamble and separates it from the data block. 

3.3.4 IDENTIFICATION BURST 

When performing any write operation fromi BOT, the formatter 
automatically writes an IBM and ANSI compatible identification mark 
onto tape. This consists of a sequence of flux reversals at 1600 flux 
reversals per inch (frpi) in Channel P, with all other channels erased. 

A length of tape approxinriately 3 inches long is then erased 
before the first data record is written. 

In the read mode, the formatter samples the output of the 
parity channel as the BOT tab traverses the read head. If an identifica- 
tion burst is detected, the IDENT interface line is pulsed. 
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3. 3. 5 FILE MARK 

When writing, the formatter generates a phase encoded tape 
mark consisting of 80 flux reversals at 3200 frpi in Channels P, 0, 2. 
-, -, Q._ — .. — xd^xx^v-o.^ X, _,, diici '± dx-e ercLsea m tne same direction as 
the IBG. 



When reading, the formatter will recognize a file mark if it 
contains at least 64 flux reversals in Channels P, 0, and 5, or 
Channels 2, 6, and 7 with Channels 1, 3, and 4 dc-erased. 

3.3.6 GAPS 

The formatter provides the timing required to generate the 
following gaps. 

(1) Interblock Gap (IBG) 
Nonainal 0. 6 inch 
Minimum 0. 5 inch 

Maximum 25 feet (depends upon number of consecu- 

tive erasures, no restrictions placed by 
the formatter to limit this distance). 

(2) Initial Gap. When writing the first record from BOT, 

an ID burst is written followed by a gap of approximately 
3 inches before the first data block. 

When reading, the formatter can detect records written 
with an initial gap of 0. 5 inch minimum between the end 
of the ID burst and the beginning of the first data block. 

(3) File Mark Gap. A file mark is preceded by approximately 
3. 75 inches of tape with all tracks erased in the same 
direction as the IBG. 



3.3.7 PARITY 

During a write operation, the formatter generates odd parity 
derived from the data oresent on the 8 data channels. An ootion is 
provided (jumper selectable) whereby the parity bit can be supplied 
externally. 

When reading, the formatter checks that the parity of the 9 
channels is odd. An error is signalled when the parity check fails. 

3. 3. 8 DROPOUT AND ERROR CORRECTION 

The formatter provides single and multiple track dropout 
detection. When a single track dropout occurs, the formatter performs 
error correction by use of the parity circuits and the data on the other 
8 channels. A status line to the controller indicates when error cor- 
rection is taking place. 

After a track has experienced a dropout, the output of that 
track will be ignored for the remainder of that record, and no attempt 
is made to resynchronize the data disc riininators on that track. 

3.3. 9 OPTIONS 

The following features are available as options and must be 
specified at the time of ordering. 

(1) Formatter address - "0" or "1" 

(2) Internal or external Write Parity generation 

(3) Dual speed option 

(4) Customer controller mounted in the formatter 
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3. 4 FORMATTER INr±L.R.b AcINu 

^^*v-^,^ «.x V, www ij.ii.*= j.xa.(„co pxuviueu uy txie i or matte r , one irom 
the controller to the formatter, and the other from the formatter to the 

lii .'!!<=»« x_i a-nn y'_x 



The formatter is designed so that any two PERTEC formatters 
of any type (PE or NRZ) may be daisy-chained on the controller/ 
formatter interface, and up to four transports can be daisy-chained on 
each formatter /transport interface. 

3. 5 INTERFACE INPUTS (Controller to Formatter) 

All waveform names are chosen to correspond to the logical 
true condition. All interface lines are low-true at the interface with 
the true level Ov, and the false level +3v. All pulse widths at the 
interface m.ust be a minimum of 1 fisecoud wide. 

A disconnected interface line is interpreted as a logical false 
signal by the formatter logic. 

3. 5. 1 FORMATTER ADDRESS (FAD) 

This is a level which selects one of two possible formatters. 
A true level on the FAD line selects formatter address 1, a false level 
selects formatter address 0. 

When selected, a formatter is connected to the controller and 
all controller /formatter interface lines are activated. The individual for- 
matter address is determined by an address switch on the formatter PCBA. 

NOTE 

The following descriptions of controller /formatter 
interface lines assume that the formatter i s s e- 
lected, unless otherwise noted. 



3.5.2 TRANSPORT ADDRESS (TADO, TADl) 

The levels on these two lines determine which of the four 

DOS SI hi ft t.ra.nsnn-r+.c! is n rt-n-n e^ ni- ^ ri fo fTio ^<-ii.T-^o4-+£»>. 



Thft.Qft 1inf»<3 p-rp> rJ *» /^ n rl «:» rl Kir i-\-\ a -f r^ -»- rv-i o ■*-■»- q ■». i-*-.4-/-> -f^i-i-.- i-^ ^i .^-^i ^-.^ ^ 1 

— — --— "^ — ^w ■^w-v^-^>_i>^-._i wy l.iJ.V< ^^^^ i.JL^i^Ui,^^ J. J.^J.bU' J.V^U.J. iii^^i V itJi-iCi.1. 

transport select lines, which are then transmitted to the formatter/ 
transport interface as follows. 

TADO TADl ADDR 









SLTO 





1 


SLTl 


1 





SLT2 


1 


1 


SLT3 



3.5.3 INITIATE COMMAND (GO) 

This is a pulse which initiates the command specified by the 
command lines (Paragraphs 3. 5. 5 through 3. 5. 11). The information on 
the command lines is copied into the corresponding formatter flip- 
flops on the trailing edge of the GO pulse. If the formatter and the 
selected transport are ready, the command is accepted by the for- 
matter and the FBY signal (Paragraph 3. 6. 1) is set true. 

3.5.4 COMMAND LINES 

The levels on these lines specify a comimand to the formatter. 
The levels on the coramand lines are transferred to the formatter on 
the trailing edge of the GO pulse. The levels must be held steady from 
0. 5 /usecond before to 0. 5 ^usecond after the trailing edge of GO. 

Table 3-1 defines the command coding for various tape 
operations. The command lines are identified and functionally de- 
scribed in Paragraphs 3. 5. 5 through 3. 5. 11. 
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3. 5. 5 RJEV/FWD (Reverse/Forward) 

This is a level which, when true, specifies reverse tape 
motion and which, when false, specifies forward tape motion. 

3.5.6 WRT /READ (Write /Read) 

This is a level which, whisn true, specifies the Write mode 
of operation and which, when false, specifies the Read mode of operation. 

3. 5. 7 WFM (Write File Mark) 

This is a level which, when true and WRT/READ is also 
true, causes a file raark to be written on the tape. 

3.5.8 EDIT 

This is a level which, when true during a Read Reverse 
operation, modifies the read reverse stop delay to optimize head 
positioning for a subsequent edit operation. When this level is true 
and WRT/READ is true, the OVW line is activated and the selected 
transport operates in the Edit mode. 

3.5.9 ERASE 

This is a level which, when true in conjunction with a true 
level on the WRT/READ line, causes the formatter to execute a 
dummy write command. 

The formatter will be conditioned to execute a normal write 
command but no data will be recorded. A length of tape, as defined 
by LWD (Paragraph 3. 5. 14) will be erased. 

Alternately, if Erase, WRT/READ, and WFM command 
lines are true, the formatter is conditioned to execute a dummy write 



file mark command. A fixed length of tape of approximately 3.75 inches 



^T74n K. 



£i -»* ^ o .a i 



3. 5. 10 THRl (Read Threshold Level 1) 

The levels on this line are utilized in transoorts havinpr a 
single stack head only, and specifies the operating level of the read 
threshold circuits. 

A true level specifies selection of the high read threshold 
level and a false level specifies the norraal read threshold. The true 
level should be used only when it is required to perform a read-after- 
write data check. 

3. 5. 11 THR2 (Read Threshold Level 2) 

The levels on this line are utilized in those transports having 
an extra low read threshold capability. 

When true, the extra low threshold is specified and, when 
false, the normal threshold is specified. The true level should be used 
only when it is required to recover data of very low amplitude. 

3.5. 12 REW (Rewind) 

This is a pulse which causes the selected transport to rewind 
to the load point. This pulse is routed directly to the transport and 
does not cause the formatter to go busy. 

3. 5. 13 OFL (Off-Line Command) 

This is a pulse which, when true, causes the selected trans- 
port to revert to the Off-line miode. This pulse is routed directly to 
the transport and does not cause the. formatter to go busy. 
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3. 5. 14 LWD (Last Word) 

Tiiis is a ievei which, when true during a Write or Erase 
(Variable length) command indicates that the next character to be 

r,*-.^ ^X^ ^ ^ Z J._j.1-_^ II • .-I -I . 1 .. 

— *^^^,~^„w^ i^ ».xii^ j.«.v3\, >„xi.a.x a,«„uc;j. vjj. nic x'et;ui:u.. it IS 

set true by the controller at the time the last data character of the 
record is placed on the interface lines. 

3.5.15 FEN (Formatter Enable) 

This is a level which, when false, causes the formatter to 
reset to the quiescent state. This signal is not gated by FAD (Para- 
graph 3. 5. 1); hence, if two formatters are connected to the interface, 
both will reset simultaneously upon receipt of FEN going false. 

This line may be used to disable the formatter if controller 
power is lost, or to clear the formatter logic in the case of illegal 
comnnands or unusual conditions. 

3. 5. 16 WO - W7, WP (Write Data Lines, Write Parity) 

The eight Write Data lines (nine in the case of external 
Parity option) are, utilized to transmit write data from the controller 
to the formatter. WO corresponds to the most significant bit, and 
W7 to the least significant bit of each character. 

The first character of a record should be available on these 
lines less than 40 character periods after DBY (Paragraph 3. 6. 2) goes 
true and remain until the trailing edge of the first WSTR (Paragraph 
3. 6. 8) is issued by the formatter. The next character of information 
must then be placed on these lines within one -half of a character period. 

Subsequent characters of a record are processed in this 
manner until LWD is set true by the controller when the last character 
is transmitted. 



3. 6 INTERFACE OUTPUTS (Formatter to Controll 



er 



All waveform names are chosen to correspond to the logical 
true condition. All interface lines are low-true at the interface with 
the true level Ov and the false level +3v. 

All pulse widths at the interface must be a minimum of 
1 /isecond wide. 

3. 6. 1 FBY (Formatter Busy) 

This level is normally utilized by the controller to inhibit 

furthf>r rnrnTna."nrlG fo th^ -fo-r-o-i^+f o-^ tiu- i ,i -, . ,-i . .- 

— i.i_.ics.^^^v^ uw tiiC j-oriixa-utej. . a. lie icvei goes true on tiie trail- 
ing edge of GO when a command is issued by the controller and will 
remain true until tape motion ceases after the execution of the 
command. 

3.6.2 DBY (Data Busy) 

This is a level which goes true when the tape on the selected 
transport has reached operating speed, traversed the IBG and the 
formatter is about to write a preamble on the tape or look for a read 
signal from the tape. 

DBY remains true until the data transfer is completed and the 
appropriate post-record delay is completed. DBY goes false as the 
capstan starts to decelerate the tape. 
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3.6.3 IDENT (Identification) 

This is a level which goes true to identify Phase Encoded (PE) 
tapes. When reading forward off of the BOT, the formatter inspects 
the Parity channel for the presence or absence of the identification 
burst which distinguishes PE tapes. 

If an identification burst is detected this line is set true for 
a short period as the BOT tab passes over the read head. 

3.6.4 HER (Hard Error) 

This is a pulse or level which, when true, indicates that an 
uncorrectable read error has been detected by the formatter. This 
line will be set true for one or more of the following. 

(1) False preamble detection 

(2) False postamble detection 

(3) Buffer overflow 

fA\ \f,-.'\4.i „!,-,„ ^1 J _-.4. 

\-x/ iViu.j.i,x -^^iio-ijuicx U-i. UpOut 

(5) Parity error without associated channel dropouts. 

In all cases except parity error the formatter will cease 
transmission of further read data and search for the IBG. 

When a parity error is detected, the erroneous character 
will be transmitted and labeled by a pulse on the HER line at RSTR 
(Paragraph 3. 6. 9) time. 



3. 6. 5 CER (Corrected Error) 

This is a pulse which indicates that a single track dropout has 
been detected and that the formatter is performing error correction 

NOTE 

When performing a read -after -write operation, 
the record should be rewritten if either a HER 
or CER error is detected. 

3. 6. 6 FMK (File Mark) 

This is a pulse which indicates that the formatter read logic 
has detected a file mark. This may be during any read forward or read 
reverse command, or during a write file mark command for a read- 
after -write transport. 

3. 6. 7 TRANSPORT STATUS AND CONFIGURATION 

These lines indicate the status and configuration of the selected 
transport and are defined exactly the same as in the Transport to For- 
matter Interface Inputs description (Paragraphs 3.8. 1 through 3. 8. 9) 
except that they are gated with the formatter address line, FAD. 

Status: RDY, ONL, RWD, FPT, LDP, EOT 

Configuration: NRZ/PE, SINGLE, SPEED 

3.6.8 WSTR (Write Strobe) 

This is a pulse for each data character to be written on the tape. 
The Write data lines (WP, WO - W7) are sampled by WSTR and are copied 
character by character into the formatter Write logic. 

The first character must be available before the first WSTR 
is generated and subsequent characters must be set up on the lines 
within one -half of a character period after the trailing edge of each 
WSTR pulse. 
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This line will be active during erase (variable length) commands, 
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3. 6. 9 RSTR (Read Strobe) 

This is a pulse for each data character read from the tape. 
The controller logic should saraple the read data lines (RP, RO - R7) 
at RSTR time. 

Individual RSTR pulses will generally be equally spaced al- 
though some variation may be present due to skew and bit crowding 
effects. 

3. 6. 10 RP, RO - R7 (Read Data Lines) 

The nine read data lines transmit read data from the formatter 
to the controller. 

Each character read from the tape is available by sampling 
these lines in parallel by RSTR. Data remains on RP, RO - R7 for a 
full character period. The corresponding RSTR pulse is one -third of 
a character period wide and is timed to occur during the center of each 
character period. 

3.7 INTERFACE OUTPUTS (Formatter to Transport 

All waveform names are chosen to correspond to the logical 
true condition. All interface lines are low true at the interface with 
the true level zero volt and the false level +3 volts. 

All pulse widths at the interface must be a minimura of 
1 p. second wide. 



3. 7. 1 SLTO - SLT3 (Transport Select Lines) 

The levels on these four lines are utilized to select one trans - 

j^wA I, J.X <^j.j.x i,±iv- pv-»ia o Auj.\^ i.v^«^j. , J. Axc xcvcAO ex i. c gCliC J. d LC U. ill LIIC iO ITIIlcltte r 

by decoding address lines TADO and TADl (Paragraph 3. 5.2). Only one 
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When a transport is selected, all interface lines to and from 
the transport are activated and the transport is connected to the 
formatter. 

3. 7. 2 SFC (Synchronous Forward Command) 

This is a level which, when true and the selected transport is 
ready and on-line, causes the tape to move in the forward direction at 
the specified speed. When the level goes false, tape motion ceases. 

3. 7. 3 SRC (Synchronous Reverse Command) 

This is a level which, when true and the selected transport is 
ready and on-line, causes the tape to move in the reverse direction at 
the specified speed. When the level goes false, tape motion ceases. 

3.7.4 RWC (Rewind Command) 

This is a pulse which, if the selected transport is ready and 
on-line, causes the transport to rewind to BOT. The RWC pulse is 
generated within the formatter by gating REW (Paragraph 3. 5. 12) with 
FAD (Paragraph 3.5. 1). 

3. 7. 5 OFC (Off-Line Command) 

This is a pulse which places the selected transport under local 
control. The OFC pulse is generated by gating OFL .(Paragraph 3-28) 
with FAD (Paragraph 3. 5. 1). An off-line command can be given while 
a rewind is in progress provided OFC is separated by at least I /isecond 
from RWC. 
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3. 7. 6 SWS (Set Write Status) 

The level on this line is the outDut of a flio-floo within the for- 
matter which identifies the read/write status specified in the last com- 
mand. The level on this line controls the selected transports read/write 
electronics. Setting this level true causes the selected transport to 
enter the write mode of operation. When this level is false, the trans- 
port will enter the read mode of operation. 

Regardless of the state of the SWS line, the transport will be 
forced into the read mode of operation under any one of the following 
conditions: 

(1) An RWC or OFC is received 

(2) Interlock is lost 

(3) Transport is switched to the offline mode. 

3.7.7 OVW (Overwrite) 

This is a level which, when true, causes special action in the 
write electronics of the selected transport to facilitate the editing of 
tapes. 

The level is the output of a flip-flop in the formatter logic 
which stores the condition EDIT as specified in the last command. 

3. 7. 8 RTHl (Read Threshold 1) 

The level on this line is the output of a flip-flop within the 
formatter which stores the condition of THRI specified in the last 
command. 

When this level is true, and the selected transport has a single 
stack head, the read electronics of the transport are conditioned to op- 
erate in the high read threshold mode. When false, the transport re- 
verts to the normal read threshold. 



3. 7. 9 RTH2 (Read Threshold 2) 

The level on this line is the output of a flip-flop within the for- 
matter which stores the conditinn of T"RR7 crx^^^^ifio/i n« 4-i,« i-,^4. .i 

The outDut on this line is nspH onl-^r "htr +Vi/->co ■»-T-o«o^^,-4-r. — i,^^i. 
have an extra low read threshold capability. When this level is true, 
the read electronics of the selected transport are conditioned to operate 
in the extra low read threshold mode. When false, the transport reverts 
to the normal read threshold. 



3.7. 10 WARS (Write Amplifier Reset) 

A pulse immediately following the last character of the post- 
amble is generated during all write operations. When in the edit mode 
this pulse is utilized to control the early turn-off of write current in 
the selected transport. 

3.7.11 WDS (Write Data Strobe) 

This is a pulse with a frequency twice the frequency of the data 
transfer rate. The trailing edge of WDS is utilized to copy the Phase 
Encoded data appearing on WDP, W0O - WD7 into the selected transport 
write logic. 

The formatter logic holds the WDP, WDO - WD7 lines steady 
for the duration of WDS. 

3.7. 12 WDP, WDO - WD7 (Write Data) 

These nine lines are utilized to transfer the phase encoded 
data from the formatter to the selected transport. The information is 
copied on the trailing edge of each WDS pulse into the selected trans- 
port write logic and written directly onto the tape. 
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3.8 INTERFACE INPUTS (Transport to Formatter) 

Waveform names correspond to the logical true condition. 
All interface lines are low true at the interface with the true level zero 



All pulse widths at the interface must be a minimum of 
1 /^second wide. 

A disconnected interface line is interpreted as a logical false 

3.8. 1 RDY (Ready) 

This is a level which is true only when the transport is ready 
to receive external commands. The following conditions must exist. 

(1) All interlocks are made 

(2) Initial load or rewind sequence is complete 

(3) Transport is on-line 

(4) Transport is not rewinding 

3.8.2 ONL (On-Line) 

This is a level which, when true, indicates that the selected 
transport is under remote control. This level is false when the trans- 
port is off-line and cannot be operated remotely. 

3.8.3 RWD (Rewinding) 

This is a level which is true when the selected transport is 
engaged in a rewind operation. 



3.8,4 FPT (File Protect) 

This is a level which is true when the transport power is on, 
an^^ a reel Oi. tape without a write enable ring is mounted on the 
transport. 

3. 8. 5 LDP (Load Point) 

This is a level which is true when the BOT tab is located under 
the photo-tab sensor. The LDP level goes false when the tab leaves 
the photo -tap sensor. 

3.8.6 EOT (End of Tape) 

This is a level which, when true, indicates that the EOT re- 
flective tab is positioned under the photo -tab sensor. This level is 
unsataticised, and transitions to and from the true state are not clean. 

3.8.7 NRZ/PE (Transport Format) 

This is an optional line which is employed in systems utilizing 
a mixture of PE and NRZI transports. When true the level indicates 
that the selected transport is utilizing the NRZI format. When false, 
this level indicates that the selected transport is utilizing the PE format. 

When the level on this line is true, the command lines of a PE 
formatter are disabled. When the level is false, the command lines of 
an NRZI formatter are disabled. 

3.8.8 SINGLE (Head Configuration) 

This is an optional line employed in systems utilizing mixed 
transports. When true, the level indicates that the selected transport 
has a single stack Read/Write head. When the level is false a transport 
having a dual stack read -after -write head is selected. 
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The levels on this line condition the PE formatter to generate 
appropriate delays for the generation of the IBG and for head positioning. 
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This is an optional line utilized in systems having mixed trans • 
ports to indicate at which of two possible tape speeds the selected trans 
port is operating. 

When false, this line indicates that the selected transport is 
operating in the High Speed mode. When true, this line indicates that 
the selected transport is operating in the Low Speed mode. 

3. 8. 10 RDP, RDO - RD7 (Read Data Lines) 

The nine Read Data lines are employed to transmit read data 
from the selected transport to the formatter. They are the outputs of 
nine peak detectors, individually gated with the output of a threshold 
detector associated with each channel. The read signals are replicas 
of the PE waveforms used to drive the write amplifiers. 



SECTION IV 
THEORY OF OPERATION 



4. 1 INTRODUCTION 

This section provides a description of the basic organization 
and operation of the Phase Encoded Formatter. 

The formatter consists of the following major components. 

(1) Basic hardware 

(2) Interconnect 'A' or Interconnect 'B' motherboard 

(3) Power supply sub -assembly 

(4) PE Write /Control Printed Circuit Board Assembly (PCBA) 

(5) PE Read Recovery Printed Circuit Board Assembly (PCBA) 

4.2 ORGANIZATION OF THE FORMATTER 

A hio^hl'^'' modular construction has been adapted with all maior 
sub -assemblies and logic components are interconnected by means of 
a connector rather than the more conventional wiring techniques. 

Although the basic formatter hardware can accommodate up to 
three PCBA assemblies only two positions are used in the PE formatter. 
The top slot is utilized for the Read Recovery PCBA, and the bottom 
slot holds the Write /Control PCBA. 

Figure 4-1 illustrates the physical relationship between the 
motherboard connectors, three card slots and the interface cables in 
the normal configuration. 
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Figure 4-1. Physical Relationship between the Motherboard 
Connectors, Three Card Slots, and Interface 
Cables 



The PCBAs contain all of the logic required to perform the 
various formatter functions. Each PCBA consists of a 14 X 16 inches 
printed circuit board which mates to the Interconnect A motherboard 
via two 100 -pin edge connectors (Jl, J2 for the Read Recovery PCBA, 
and J5, J6 for the Write/Control PCBA). Jl and J5 carry the controller 
interface signals, and Jl and J6 carry the transport interface signals. 

The interconnect motherboard provides for the electrical con- 
nection between the three PCBA card slots, and to the two external 
interfaces. The edge connector sockets associated with the controller 
interface (i.e., Jl, J3, and J5), are daisy -chained together and then 
routed to edge connectors JlOl and J 103. External connection to the 
controller is usually made via JlOl. 
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Similarly, the motherboard sockets associated with the trans - 
to edge connectors J102 and J104. Connection between the formatter 



with the formatter. This cable mates to the formatter via J102. 

NOTE 

Pins on the 100-pin connectors are numbered 

Al - A50 

Bl - B50 
where pin A 1 is opposite Bl, etc. Due to the to- 
pology of the motherboard, pin connections on 
the four external interface connectors are re- 
versed at the PCBA connectors (e. g. , the wave- 
form GO appears on pin A3 for interface con- 
nectors JlOl and J103, and on pin B3 for PCBA 
connectors Jl, J3, and J5) = 

When making external connections, refer to Table 2-1 (Trans - 
nort Interface) and Table 2-2 (Controller Interface), Definitions of the 
interface signals are contained in Section III. 

The Interface 'B' motherboard is employed only when it is required 
to mount the customers' controller in the formatter assembly. For this 
configuration the Write/Control PCBA is moved to the middle card slot, 
and the controller is mounted in the bottom slot. Surplus formatter 
pow^er of 5v dc at 2 amps is available to drive the controller logic. 

The Interface 'B' motherboard is similar to the Interface 'A' 
motherboard except that the etched interconnections between J4 and J6 
are removed. The controller will interface to the formatter PCBAs 
via J5, and to external equipment via J6 and J 104. 



DC power is delivered from the Power Supply sub -assembly to 
the motherboard via connector J201. The miotherboard distributes power 
to each of the PCBA card slots through connectors Jl through J6. 

.4. 3 FUNCTIONAL DISCUSSION 

4.3.1 POWER SUPPLY : -- ' - . : 

Figure 4-2 is a block diagram of the power supply, which is^ 
located along the left side of the main assembly. The transformer, 
fuses, rectifiers, and power card, etc, , are fastened directly to the 
power supply sub-assembly. The switching regulator, over -current 
detector, over-voltage detector, and the logic enable circuitry are 
located on a PCBA which is mounted in the power supply sub -assembly. 

The power supply sub -assembly supplies +5v dc and a logic 
enable signal, PSEN, to the formatter logic. A switching regulator 
converts unregulated +20v to a +5 v supply which is rated at 8 amps. 
The supply is protected from overloads by a current limiter. 

NOTE 

In the case of an overload condition the +5v sup- 
ply will be removed from its load by the over- 
current detector . To reset the detector, ac pow- 
er must be shut off for approximately 60 seconds. 

The formatter logic is also protected from excessive voltage 
by an over -voltage detector which blows the dc fuse if the supply voltage 
exceeds +7. 5v. 

A reset signal, PSEN, is generated in the power supply and 
is used to clamp all formatter logic to the quiescent state while dc power 
is being established after switch-on. Similarly, when ac power is lost, 
PSEN clamps for formatter logic before there is a significant decay in 
the +5v supply and prevents the writing or reading of spurious signals. 
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Figure 4-2. Block Diagram, Power Supply Sub-Assembly 



4.3.2 PE FORMATTER PCBAs 



All logic necessary to perform the various formatter functions 
the Read Recovery PCBA. 






Each PCBA contains an oscillator which controls the timing 
of all waveforms on the PCBA. On the Write /Control PCBA this is a 
fixed frequency oscillator, and on the Read Recovery PCBA it is a track- 
ing oscillator. 

Both oscillator frequencies are initially adjusted according to 
tape speed. Different tape speeds can therefore be easily accommodated 
by a simple change in oscillator frequency. Dual speed oscillators are 
also available which allow transports of two different speeds to be at- 
tached to the same formatter. 

The formatter logic must be conditioned according to the type 
of transport in use. This is accomplished by use of the three configura- 
tion lines on the transport interface, as follows. 

(1) NRZ/PE: distinguishes between NRZ and PE transports. 
This line must be held false when using the PE formatter, 

(2) Single/Dual: defines whether transport has a single stack 
(read/write) or dual stack (read-after -write) head. 

(3) Speed: for PE formatters having a dual speed capability, 
this line selects one of two possible tape speeds. 

When the formatter is dedicated to one type of transport the 
configuration lines are usually hardwired to the appropriate condition 
by jumber wires on the formatter PCBAs. 
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output from the selected transport. This permits transports of different 
configurations to be daisy -chained onto the same forraatter. 

4.3.3 WRITE/CONTROL PCBA 

The Write /Control PCBA contains all logic necessary to per- 
form all formatter functions except read recovery. 

Formatter interface connections are illustrated in Figure 4-3. 
A simplified block diagram of the Write /Control logic is shown in 
Figure 4-4 and should be referred to for the following discussion. 

4. 3. 3. 1 Control Logic 

Performance of any formatter operation is dependent upon the 
formatter being selected by the controller. The formatter address is 
specified by the Formatter Address (FAD) and a logical comparison is 
made against the position of an address switch on the PCBA. When a 
true comparison is made the formatter is connected to the controller 
interface. 

When selected, the formatter will subsequently respond to con- 
troller commands provided no other reset condition. exists. Transport 
address lines TADO - TADl are decoded and the selected transport is 
enabled. Status and configuration information from the selected trans- 
port will be routed to the controller via the formatter. 

Note that Rewind and Off-line commands (REW and OFL) are 
routed directly to the selected transport and are active any time the 
formatter is selected. 
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Figure 4-3. Organization of the Phase Encoded Formatter 
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Figure 4-4. Write/Control Logic, Simplified Block Diagram 



All other commands require that all inputs to the reset logic 
be true, i.e., the formatter is selected, power is established, no ex- 
ternal reset fromi the controller is present, and the selected transport 
is compatible with the formatter. 

To initiate a command, the seven command lines are set ac- 
cording to Table 3-1 and the GO line is pulsed. If no reset condition 
exists, the formatter is not busy, and the selected transport is ready, 
the command is accepted by the formatter. 

The information on the command lines will be copied and stored 
in a command register on the trailing edge of the GO pulse. Formatter 
Busy (FBY) will be set true and the formatter will begin the timiing and 
sequencing required to execute the command. 

At the end of a pre -record delay which allows the transport to 
ramp up to speed and traverse the IBG, Data Busy (DBY) is set true 
and the read and/or write logic is activated. Data transfer will now 
take place between Controller /Formatter /Transport as specified by the 
command. 

At the conclusion of the data transfer a post-record delay is 
initiated which either assists in the generation of IBM -compatible gaps 
or optimizes head positioning within the gap. DBY goes false at the end 
of the delay period and a stop command is given to the transport. FBY 
will remain true while the transport is ramping down and will reset when 
the tape velocity reaches zero. 

4. 3. 3. 2 Command Separation 

In most formatter applications it will be sufficient for the con- 
troller to inhibit execution of a new command until after the trailing 
edge of FBY. This means that the transport will always ramp down to a 
halt between commands. 
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However if raaxiraum performance is required, the formatter 
can be operated in the "on-the-fly" mode. In this mode the controller 
is allowed to issue a new coramand anytime after DBY goes false, pro- 
vided that the following conditions are met: 

(1) The new coramand is in the same forward/reverse direc- 
tion as the previous command. This ensures the integrity 
of the transport stop/start times and distance. 

(2) The new command is in the same Read/Write mode of the 
previous one. This prevents the possibility of unerased 
areas of taoe being left in the IBG. 

The controller must furnish the logic necessary to detect these 
two conditions. "On-the-fly" operation results in a maxiraum time sav- 
ing of one start/stop time per command (e. g. , 30 ms /command at 
12. 5 ips). 



4. 3. 3. 3 Write uata and Control Logic 



The Write Data and Control Logic, located on the Write /Control 
PCBA, controls the execution of all commands which involve the writing 
of data or the erasing of data from tape; i.e. , Write (normal). Write 
(edit). Write File Mark (WFM), Erase (variable length) and Erase (fixed 
length). 

Figure 4-5 illustrates the sequence of events in the execution 
of a typical write command. Note that the write logic is activated after 
tape has ramped up to speed and the correct IBG has been written. 

4. 3, 3. 4 Write (Norm). Write (Edit) 

The Write (Norm) and Write (Edit) commands are executed in 
an identical manner by the write logic. In the case of a Write (Edit) 
operation the EDIT Command line is held true causing the OVW flip- 
flop to set. Setting OVW causes the write electronics in the selected 
transport to operate in the edit mode. 
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Figure 4-5. Phase Encoded Write Operation 



When DBY goes true (Figure 4-5) the formatter write logic 
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followed by a "I" bit. This pattern is phase encoded, then written si- 



During the time period in which the last preamble bit (1) is being 
recorded, a WSTR pulse is issued to the controller. 

On the trailing edge of WSTR the data appearing on WP, WO -7 
is copied into the formatter, encoded, and then written onto tape im- 
mediately following the preamble "1" bit. 

The controller should use the trailing edge of the WSTR pulse 
to set the next byte of data on WP, WO -7. The form.atter requires that 
the first bit be set up on the data lines before the first WSTR is issued 
and that the subsequent bits are set up within one -half of a character 
period after the trailing edge of WSTR. 

The controller will set LWD true when the last data byte is set 
on WP, WO -7. When the following WSTR pulse occurs the formatter 
samples LWD and will then enter a postamble sequence immediately 
following the writing of the last data byte. 

The postamble pattern is a mirror image of the preamble and 
consists of a "one" bit followed by 40 "zero" bits. The postamble is 
phase encoded and written simultaneously on the nine tape tracks. 

Shortly after the last postamble bit is recorded a Write Amplifier 
Reset (WARS) pulse is issued by the formatter. The WARS pulse is em- 
ployed in some tape transport models to control write current turn-off 
at the end of an edit operation. 



When operating with a transport utilizing a single stack head the 
post record delay is initiated immediately after the last postamble bit 
is recorded. 

The write sequence is terminated in a different manner when 
operating with a dual stack transport. The post -record delay is not 
initiated immediately after the last postamble bit is recorded. The de- 
lay is initiated after the transports read electronics has completed read- 
after-write check on the data just recorded. An internal waveform, REND, 
is utilized to indicate the end of the read-after -write operation. 

Following the post record delay DBY goes false and a stop com- 
mand is given to the transport. 

Finally, FBY is reset shortly after the tape comes to rest. 

4.3.3.5 Writing from BOT 

The 1600 cpi PE forraat requires that tapes which are recorded 
in the Phase Encoded mode be identified by a burst of alternate ones and 
zeros at the BOT marker. It is also required that the first record be 
written approximately 3 inches after the marker. 

When writing from BOT the formatter generates an extra long 
pre -record delay. In a suitable time interval during the delay the PE 
identification burst is written consisting of a pattern of alternate ones 
and zeros (1 1 1 1 0) in the Parity Channel. All other channels 
are erased. 

Upon completion of the pre -record delay the tape is positioned 
approximately 3 inches past the BOT marker and the first record is now 
written in the normal manner. 
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A file mark record consists of at least 80 flux reversals at 3200 
frpi in Channels P, 0, 2, 5, 6, and 7. Channels 1, 3, and 4 are dc erased. 
The file mark is separated from the oreceding record bv annroximatelv 

- i CJ - / i. "J. J 

3. 75 inches, and from the following record by a nominal IBG (0. 6 inch). 

The formatter generates a long pre -record delay equivalent to 
a 3. 75 -inch IBG. The write logic then generates and encodes 40 pre- 
amble "zero" bits and records this onto Channels P, 0, 2, 5, 6, and 7. 
This pattern is equivalent to 80 flux reversals at 3200 frpi. The post- 
amble "one" bit is not recorded. 

At the completion of the write file mark operation the comraand 
is terminated in the same manner as other write operations. 

4. 3. 3. 7 Erase (Variable Length) 

The Erase (Variable Length) is a dummy write command and 
is used to erase any desired length of tape. This operation is useful 
in applications which require the ability to erase individual records on 
a previously recorded tape. 

In executing the Erase (Variable Length) command the formatter 
performs all operations of a normal write command except that the dummy 
data being transmitted from the controller to the formatter is not recorded. 
Therefore, a length of tape equivalent to the dummy record is erased. 
The LWD signal determines record length in the manner previously 
described. 

4. 3. 3. 8 Erase (Fixed Length) 

The Erase (Fixed Length) command is a dummy Write File Mark 
command. When executed, a fixed length of tape (approximately 3. 75 
inches) is erased. 
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4. 3. 4 READ RECOVERY PCBA 

The Read Recovery PCBA illustrated in Figure 4-6 contains the 
logic necessary to perform the formatter function of read recovery. 
These functions are Read Forv^ard, Read Reverse (Normal) and Read 
Reverse (Edit). It is also utilized in performing simultaneous read- 
after -write data checks when utilized with transports having dual stack 
heads. 

The read recovery logic is activated by the control waveform, 
RGATE, from the Write /Control PCBA. RGATE goes true at the end 
of the pre -record delay. Upon reading a complete record, a REND 
pulse is transmitted back to the Write /Control PCBA which resets 
RGATE. The re -setting of RGATE deactivates the Read Recovery PCBA. 

4.3.4.1 Tracking Oscillator 

The tracking oscillator is located on the Read Recovery PCBA, 
It compensates the read logic timing for instantaneous or average tape 
speed variations of both the transport which wrote the tape and the trans- 
port that is performing the read function. 

The tracking oscillator servos on one data channel such that 
its frequency is always a fixed miultiple of the data rate. If the channel 
happens to suffer a dropout the tracking function is automiatically switched 
to another track. 

4.3.4.2 Read Data Channel Logic 

There are nine identical channels of read logic which operate 
independently of each other. Figure 4-7 illustrates a typical Read Data 
Channel. Incomiing data is routed to a circuit which either inverts the 
data or not, dependent on whether the transport is reading tape in the 
forward or reverse direction. The purpose of this is to ensure that any 
given flux transition on tape appears as the same change in signal polarity. 
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Figure 4-6. Read Recovery PCBA, Simplified Block Diagram 
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Figure 4-7. Read Data Channel Logic 



The remainder of the read recovery logic operates independetly 



^ XT i. J: J-* 



purpose is to distinguish each bit cell from the next and to decode the 
data contained within each cell. 

Associated with the decoder is an envelope detector which con- 
tinuously senses the presence (or absence) of data. A dropout detector 
monitors the data decoder durinc^ certain riortions of each record and 
sets a flag if dropout occurs. 

The decorder is forced to lock onto the correct signal edge dur- 
ing the first period of the preamble by the NLO signal. During the same 
period the tracking oscillator will track onto the instantaneous data rate 
from its center frequency. 

When lockon is achieved, NLO is released and the dropout de- 
tector is enabled. False preamble checks are now made and the logic 
then waits for the first "one'' bit. When received, the ''one'' bit is in- 
terpreted as being the "one" bit written at the end of the preamble and 
will cause the SYNC flip-flop to set. All following bits until postamble 
detection will be interpreted as data bits. 

The first data bit is copied into a four -bit skew buffer. The 
control register siraultaneously shifts left one place to record the oc- 
currence. If this bit is still present when the second bit arrives, the 
second bit will be copied into the second position of the buffer. The 
amount of skew buffering actually used during a data transfer depends 
upon the combined write and read misalignments between the 9 channels, 
and is typically less than half of the four bits provided for by the formatter, 
In the case of excessive skew a buffer overflow detection circuit w^ill op- 
erate if the capacity of the skew buffer is exceeded. 



A COPY pulse is issued when the read control logic detects that 
all 9 data channels have a bit ready. This causes the first byte of data 

the contents of the first stage to be copied into the second stage etc. 

right one place to make room for new data. 

4.3.4.3 Read Logic Control 

The Read Logic Control circuits exercise overall control over 
the Read Recovery PCBA. Refer to Figure 4-6 for the following 
discussion. 

4. 3. 4. 4 Sequencing and Timing 

This portion of the Read Logic control circuits detect the 
presence of data from tape and supervises the sequence of events neces- 
sary to read a record. Functions include lock-on, timing for preamble 
and postamble tests, detection of data available in the skew buffers, 
postamble detection, and end of record detection (REND). 



4.3.4.5 Error Detectio 



n 



During a read operation, a coraprehensive set of tests are made 
to ensure that each record meets 1600 cpi format requirements and that 
the data is error free. These tests are: 

(1) Single channel dropout 

(2) Multi -channel dropout 

(3) False preamble detection 

(4) False postamble detection 

(5) Buffer overflow 

(6) Parity error without associated channel drojxjut 



4-20 



In the case of a single channel dropout (1), error correction is 
performed automatically. Data from the channel suffering a dropout is 
discarded and replaced by regenerated data which has been coraputed 
on the basis of data on the other eight channels together with the parity 
circuits. Interface waveforra, CER, indicates to the controller that 
error correction is taking place. 

All other error conditions are not correctable and will result 
in a hard error indication, HER, to the controller. Note that for cases 
(Z), (3), (4), and (5) transmission of data to the controller ceases im- 
mediately upon detection of the error. For case (6), data transmission 
will continue, and each byte in error will be labelled by a pulse on HER 
at the time the corresponding RSTR is issued. 

4.3.4.6 File Mark Detection 

A test for file mark is raade at the time lockon is removed, 
about midway through the preamble. If the record contains data in 
Channels P, 0, and 5, or Channels 2, 6, and 7, with Channels 1, 3, 4 
erased, the record will be recognized as being a file mark. Interface 
line, FMK, indicates to the controller that a file mark has been detected. 

4. 3. 4. 7 Ident Detection 

When reading off BOT a test is automatically made to verify 
the presence or absence of a 1600 cpi identification burst at the BOT 
marker. As the BOT tab moves over the read head a control signal, 
IDG, generated in the Write /Control PCBA goes true and activates the 
envelope detector portion of the read data channels. 

Shortly afterwards the TEST ID line is pulsed, and saraples 
the state of the envelope detectors. If Channel P contains data and all 
other channels are dc erased, the IDENT interface line is pulsed. 



For transports having a dual stack head, IDENT detection is 
also operative when writing from BOT. 

4.3.4.8 Read Waveforms 

Waveforms for a typical read operation are shown in Figure 4-8. 
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Phase Encoded Read Operation Illustrating 
Error Correction for Last Two Data Bytes 
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5. 1 INTRODUCTION 

This section consists of a detailed description of the operation of the 
formatter logic PCBAs, oscillator, and power supply assemblies. 
Relevant schematic and assembly drawings are contained at the end of 
Section VII. Reference should be made to the Theory of Operation, 
Section IV, for a discussion at the block diagram level. 

Before proceeding, it will be useful to list some of the conventions that 
have been adopted concerning waveform names, logic levels, and logic 

symbols. 

5. 1. 1 INTERNAL FORMATTER SIGNALS 

The forraatter logic levels are Ov and +4v (approximately). 

The basic waveform names v/ithin the formatter have been chosen to 
correspond to the high-true condition (e. g. , the waveform WRT is at 
+4v when writing, and at Ov when not writing). 

The inverse waveform (low-true equivalent) usually retains the same 
basic name, but is prefixed by the letter "N", e. g. , 

WRT NWRT 

+4v Ov when writing 

Ov +4v when reading 

Logic signals which perform gating functions are identified at the gate 
in the form which will satisfy the gate logic. 



5. 1. 2 INTERFACE SIGNALS 

All signals on the Controller/ Formatter and Formatter/Transport inter- 
faces are low-true with signal levels of +3v false, and Ov true. The 
false level of +3v is determined by a 220/330-ohm resistor chain which 
terminates each line at the receiver end. 

Interface waveform names are always prefixed by the letter "I", 
e. g. , IWRT. 

5. 1. 3 LOGIC ELEMENTS AND SYMBOLS 

The formatter logic is designed around the TTL 7400 series, and DTL 
800 series of integrated circuit (IC) elements. The ICs on each PCBA 
are arranged in a grid array with each location identified by row (letter) 
and column (number). The symbol for each logic element includes the 
appropriate grid reference and identifies each input and output pin. 



Two different types of gating elements are employed; the high-true NAND, 
and the high-true NOR. Both types consist of a gating function followed 
by an inversion. 

The high-true NAND (e.g., 7400, 7420, 7440, 844) can be used as a 
NAND gate for high-true inputs, or as a NOR gate for low-true inputs. 
Similarly, the high-true NOR (e. g. , 7402) can be used as a NOR gate for 
high-true inputs, or as a NAND gate for low-true inputs. 

The logic symbols shown on the schematic correspond to the logic function 
that each gate provides in the circuit. Figure 5-1 illustrates the logic 
symbols for the 7400 and 7402. 

Further descriptions in this manual will refer to gates simply as NOR or 
NAND, without regard to signal polarity. The presence or absence of 
circles (state indicators) at the gate inputs indicate the element type. 
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Also, when it is necessary to refer to a particular element or to a signal 
havincf no waveform, name it will be identified, b"^'' the aT^T^roT^riate outT^ut 
pin number (e. g. , C3/3). 

Other conventions, illustrated in Figure 5.-2, are a double line on the 
symbol to indicate heavy drive capability. A cross at the output is added 
to indicate an open collect output. 
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I'lgure 5-1. i_.ogic bymbols, Y400 and y40^ 
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Figure 5-2. Logic Symbols, 844, 7440, and 7416 
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and generates a dc supply of +5v at 8 amps to drive the formatter logic 



ated from the rest of the formatter by removal of 4 screws on the center 
card support. 

Major components such as the transformer, bridge rectifier, power 
switch, etc. , are mounted directly to the side support. These compo- 
Tif^n^^-'? arf^ vtn"r*^d tof^p't^ei* and c'~>Tnnp>rt ^d a r»rintf^d circuit bf^ard thr'^ucb 
two molex connectors, PI and P2. Transforraer taps are provided for 
line voltages in the range lOOv - 250v ac. Figure 5-3 illustrates the 
circuitry and transformer tap connections. 
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Figure 5-3. Chassis Mounted Power 
Supply Components 



5. 2. 1 POWER SUPPLY PCBA 



The power supply printed circuit board is mounted on the formatter 
101336 should be referred to for the discussions which detail the func- 



(1) +5v Regulator 

(2) Overcurrent Protection 

(3) Overvoltage Protection 

(4) Logic Enable 

5.2.1.1 +5v Regulator 

The +5v regulator is a switching regulator which converts unregulated 
+ 20v to regulated +5v. The switching is performed by Q8 and its drivers 
Q5, Q6, and Q7. The +SENSE and -SENSE are tied to the +5v and 
ground lines respectively at the load for remote sensing. The voltage 
across the load is compared v/ith a reference voltage generated by the 
zener diode CR3 and divided by potentiometer R4. When the voltage on 
the base of Q4 is less than the voltage on the base of Q2 the voltage com- 



v4-^-,- I. 



k^Ckx Cbbv^-i. \\^\JJ.X 



\.tJ\J £>K^\X \JX V^&rf y V.^ >^ y CXX±\X V^ ^ / WJ.J.J. UUtJLAX KJXX VXXO O W.LUN^JLXXXJ.g UX CL±±~ 



sistor Q8. The LC filter action of choke LI and comparator C7 smoothes 
the pulse waveform (see Figure 5-4). The voltage capacitor has a small 
amount of hysteresis (about 80 mv) so that the output voltage must in- 
crease to 5. 04v before Q8 will be turned off, and must decrease to 4. 96v 
before Q8 will be turned on again. 

5.2.1.2 Overcurrent Protection 

Current to the load is sensed across R22 by Q9. The values of R20 and 
R23 are selected such that Q9 will turn on when the current to the load 
exceeds 9 amps. The conduction of Q9 causes SCRl to fire, which re- 
moves the base drive from Q6, turning Q8 off. 
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Figure 5-4. Switching Regulator Waveforms 



It is important to note that the supply will not restart automatically when 
the overload condition is removed. It is necessary to turn off ac power 
for approximately 1 minute before turning power on again. This is the 
time required for C2 and C3 to discharge and remiove the holding current 
from SCRl. 

5.2.1.3 Overvoltage Protection 

removing the unregulated +20v supply from the regulator. A zener diode, 
CR13, generates a voltage 6. 8v lower than the output voltage at the gate 
of SCR2. If the output voltage exceeds 7. 5v SCR2 is turned on, causing 
fuse F2 to open. When the reason for the overvoltage has been corrected 
the fuse must be replaced. 
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5.2.1.4 Logic Enable (PSEN) 

The logic enable signal, PSEN, is used to reset all formatter logic to the 
qiiiesceni, suai-e. inis is (aone vvnixe tue t_>v supply is being established 
after power is applied, and while the supply is decaying after power turns 

that no spurious signals are sent to the transport logic. 



When ac power is applied, the regulated output builds up to +5v causing 
Cll to charge through R24 and R27. When the voltage on Cll reaches 
2. 5v the voltage on the base of QIO will be greater than the +3v on the 

Ka c fa r\i 01 1 Oin •q-nrl 19 TTrill -i-Upi-r^ ■t-ii-f'-n j—ri ^ o •< -■ r^ 4 >-. rv fUcs ^■.■.+-^-.-.+ ■DCTPAT J. _ 
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go to +4v approximately 0. 12 second after power is applied. 

A loss of ac power is detected by QIO when the voltage on C8 and C9 drops 
below +13v. This occurs after the absence of one -half cycle of ac power 
and causes Q12 to turn off and the PSEN output to go to Ov, resetting the 
formatter logic. 



5. 3 FIXED OSCILLATOR 

A fixed frequency oscillator subassembly is used on the NRZI PCBA and 
the PE Write/ Control PCBA. This oscillator consists of an etched 

T 1 . .-.-^i-.l 1-1- I I 1 1 I I 1 ^ T"! /^~'T~> A 1 
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four nylon standoffs. Interconnections between the oscillator and PCBA 
are made by a flat cable and a 14-pin IC connector which mates with J4 
on the PCBA. The subassembly can be easily removed for repair or 
replacement. 

The oscillator generates a fixeu. frequency c±ock that controls axx uasic 
timing within the formatter. The frequency of the oscillator is controlled 
by a 10-turn potentiometer and is adjusted according to tape speed. For 
the NRZI PCBA, the oscillator is set to 18 times the data rate at 800 cpi; 
for the PE Write/ Control PCBA it is set to 6 times the data rate at l600 
cpi, e. g. , 

NRZI PE 



where 



f = 18X800X5X10"^ f = 6X1600X3X10 ^ 

= 14. 4S = 9. 6S 



f = frequency in kHz 
S = tape speed in ips 

For a tape speed of 37. 5 ips 

f = 14.4X37.5 = 540 kHz, for NRZI PCBA 
and f = 9. 6, X 37. 5 = 360 kHz, for PE Write/Control PCBA 



There are three different fixed oscillator assemblies. The one installed 
--- ^ j^v^^w^^ — ^v-.- ^v^^ ^^xi^K.wv-j. v^v-i^^^iivxo <jii uiic i-yfjc uj. cippj.j.caLion ana tne aate 
of shipment. Schematics and assembly drawings relevant to the comipan- 
ion formatter are included in this manual. Reference should be made to 
the schematic and assembly drawings for the following discussion. 

(1) Single Speed Fixed Oscillator 
Assembly 101362 
Scheraatic 101361 

(2) Single Speed Fixed Oscillator 
Assembly 102096 
Schematic 102095 

(3) Dual Speed Fixed Oscillator 
Assembly 101995 
Schematic 101994 

The two single speed oscillators are identical except that they use dif- 
ferent etched board assemblies. They are directly interchangeable and 
are used when all transports attached to the formatter are of the same 
speed. 

The dual speed oscillator consists of two independent oscillator circuits, 
and is used when transports of two different tape speeds are attached to 
the formatter. The condition of the transport configuration line, ISPEED, 
selects one oscillator circuit or the other. 

Each oscillator assembly is versioned to cover tape speeds in the range 
of 6. 25 to 75 ips. 

The basic oscillator circuit is similar for all three assemblies. It con- 
sists of an emitter -coupled multivibrator circuit composed of transistors 
Ql and Q2. Operating frequency of the circuit is determined by components 
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C2, R5, and potentiometer R4. Typical waveforms for this circuit are 
shown in Figure 5-5. The waveform appearing at the emitter of Q2 is 
amplified and inverted by Q3 to form the output clock waveform. 

The dual speed oscillator, Assembly 101995, contains a second oscillator 
circuit composed of Q5, Q6, and adjustment potentiometer R17. The out- 
puts of the two- oscillators are ORed together at the base of Q3. 

The incoming control waveform, SPEED, disables one oscillator or the 
other by opening the emitter return of Q2 or Q6. The SPEED line is high- 
true at this point; hence oscillator Ql, Q2 corresponds to the higher tape 
speed (and frequency), and oscillator Q6, Q7 corresponds to the lower 
tape speed (and frequency). 



THE HIGHER TAPE SPEED (AND FREQUENCY), AND OSCILLATOR 

Q6, Q7 CORRESPONDS TO THE LOWER TAPE SPEED (AND FREQUENCY) 
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Figure 5-5= Fixed Oscillator Waveforms 



5. 4 TRACKING QIdCILLATUR 

.rt. tracking oscillator suoasserriuiy is useu. on tne x-jLi x\.e3.u. ivecovery 
PCBA. This oscillator consists of an etched board approximately 2. 5 



Interconnections between the oscillator and PCBA are made by a flat 
cable and a 14-pin IC connector which mates with J4 on the PCBA, The 
subassembly can be easily removed for repair or replacement. 

The tracking oscillator controls all timiing on the Read Recovery PCBA. 

0.1. (jpCi CLUfc O J.X1 V-WllJ U.ll>„tJ.Oj.i WiHl (-OxiUJL vJx x(Jg,J.>- Vjii UiiC xvC&Cl. J.\.Ci„vJ V C X y X -^->x-»xx, 

and generates a clock waveform whose frequency is always 24-1/2 times 
the instantaneous data rate of the phase mode read signals. In effect, 
the oscillator tracks tape speed and allows the read logic to corapensate 
for average and instantaneous speed variations of the transport reading 
the tape. 

V/hen read signals are absent, the oscillator reverts to its center fre- 
quency at approximately the center of the tracking range. The center 
frequency, fc, is controlled by a 10-turn potentiometer, and is initially 
adjusted according to the nominal tape speed, as follows. 

fc = 24-1/2X1600X5X10"^ 
= 39. 2S 



where 



fc = center frequency in kHz 
S = tape speed in ips. 

For example, at a tape speed of 37. 5 ips 

IC = O^. C P^ 5 ( . D 

= 1470 kHz 
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There are three different tracking oscillator assemblies. The one used 
in a nartinilar format+f>r df^n^-nriQ on -f-Vi^i +TrT-i<i r\f a t->t%1-; 0-34-4^^ -^-^^ ^-,4.„ ^r 

shipment. Schemiatic and assembly drawings relevant to the companion 
formatter are included in this manual. Reference should be made to the 
schematic and assembly drawings for the following discussions. 

(1) Single Speed Tracking Oscillator 
Assembly 101395 

Schematic 101396 

(2) Single Speed Tracking Oscillator 
Assembly 102094 

Schematic 102093 

(3) Dual Speed Tracking Oscillator 
Assembly 101990 
Schematic 101989 

The two single speed oscillators are similar, the difference being the use 
of different etched board assemblies. They are directly interchangeable 
and are used when all transports attached to the formatter are of the 
sarae speed. 

The dual speed oscillator consists of two independent tracking oscillator 
circuits, and is used when transports of two different tape speeds are 
attached to the formatter. The condition of the transjx^rt configuration 
line, ISPEED, selects one oscillator circuit or the other. 

Each oscillator assembly is versioned to cover tape speeds in the range 
of 6. 25 to 75 ips. 

The circuit used is essentially the same for the three assemblies. The 
following discussion refers specifically to Assembly 102094 and Assembly 
101990. 
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The basic oscillator is an emitter -coupled multivibrator circuit consis- 
ting of transistors Ql and Q2. Frequency is determined by components 
C2, R4, and potentiometer R5, and also by the dc tracking voltage applied 
to the base of Ql. The waveform appearing at the emitter of Q2 is amp- 
lified and inverted by Q3 to form the output clock waveform. Typical 
multivibrator waveforms are shown in Figure 5-6. 

The tracking voltage, V , is varied by charging or discharging capacitors 
CI and C5 under the control of two external waveforms, NERl and NER2. 
The control waveforms are generated on the Read Recovery PCBA, and 
are used to servo the oscillator frequency in such a manner that there are 
more than twenty -four, and less than twenty-five, output clock pulses for 
each phase mode data cell. The oscillator frequency will therefore 
average twenty -four -and -one -half times the instantaneous data rate. 

When NERl is at Ov, capacitors CI and C5 begin to discharge through Rll 
causing the oscillator frequency to decrease. V/hen NER2 is at Ov, C2 
and C5 begin to charge through R12 causing the oscillator frequency to 
increase. 
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Figure 5-6. Tracking Oscillator Control Waveforms 



The tracking range is defined by a voltage divider consisting of Rl and 

^x.^ , i^^j.^ v-a.c4,j.j.j.^ y^j.Kj^<^L3 ■^AVA a.ii<u. VJXVi:-. XV X CLIIU. xvt- U.CXX11C ct VOXLciye Ul I. DV, 

and the diodes limit excursions of V to within one diode drop of this 
figure. Hence, 

V„ (max) = 1,6+ Oe 7 = 2, 3v 

" - ■ X 

, - • . y^ (mih) = j. 6 - 0. 7 = 0. 9v 

This results in a tracking range of approximately ±25 percent above the 
center frequency. 

When no data are being read, the formatter control logic holds both 
NERl and NER2 to Ov. Rll and R12 now act as a voltage divider and de- 
fine a voltage, V^ (center), that determines the oscillator center fre- 
quency. The ratio of Rll to R12 is chosen so that this is at approximately 
the center of the tracking range (~1. 6v). 

The maximum tracking rate is determined by components Rll, CI, C5, 
when tracking upwards in frequency, and by R12, CI, C5, when tracking 
downwards in frequency. These rates are made equal, and are chosen to 
provide, the best overall system tolerance for ISV amplitude, ISV frequency, 
and for differences in average tane s-nf^f^d. A fra<-Vina -raf^^ of aT^-r.-ro-v-irv-io+Qi^r 
10 percent in 3 5 character periods is used on all tracking oscillators. 
Typical operation of the tracking oscillator is shown in Figure 5-7. 
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Figure 5-7. Operation of Tracking Oscillator 
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5, 5 PE WRITE/ CONTROL PCBA 

The Write /Control PCBA is one of the two logic board assemblies em- 
ployed in the PE Formatter. Refer to Schematic 101385 and Assembly 
101386 for the following discussion. 

The Write/Control board contains the logic used to write phase encoded 
data onto tape and provides the various control and timing functions re- 
quired by the formatter. Another logic assembly, the Read Recovery 
PCBA, contains all logic associated with reading phase encoded data. 

Both the Write/ Control PCBA and the Read Recovery PCBA are employed 
in formatters having full read /write capability. For a Read Only for- 
matter, both PCBAs are used but the write logic is omitted from the 
Write/ Control PCBA. For a Write Only formatter, only the Write/ Con- 
trol PCBA is required. 

The Write /Control PCBA perform.s the following m-ajor logic functions. 

(1) Formatter and transport address selection. 

(2) Status and configuration reporting of the selected trans- 
port to the controller. 

(3) Interpretation and storage of various formatter cominands, 

(4) Provides the basic control and timing required for the 
execution of commands including the interchange of con- 
trol signals with the Read Recovery PCBA. 

(5) Write control logic. 

(6) Encodes write data, preamble, and postamble patterns 
into phase encoded form for transmission to the transport. 
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Schematic 101385 (sheet 1 of 6) illustrates the physical layout of the PE 
Write/ Control PCBA, Interconnections to the controller and transport 
interfaces are raade through two 100-pin edge connectors, Jl and J2, 
respectively. J 1 also carries local control signals between the Write/ 
Control PCBA and the Read Recovery PCBA. It is important to note that 
pin connections at Jl and J2 are reversed at the external formatter inter- 
face connectors. For example, a signal on J1-A3 appears on J101-B3 
or J103-B3 at the external connectors. Sheet 2 of 6 of Schematic 101385 
provides identification of the signals present at Jl and J2 as referenced 
in the text. 

Ground and +5v power connections are made through Jl and J2 in parallel. 
Pins B48, B49, and B50 supply the +5v, and pins A48, A49, and A50 are 
used for ground. The PCBA draws approximately 2-1/4 amps from the 

+ 5v supply. 

A removable fixed oscillator assembly is mounted at the front left of the 
PCBA and mates with a 14-pin IC connector, J4. The oscillator gener- 
ates a clock waveform which controls the timing of all PCBA waveforms. 

Selection of the internal/ external Write parity option is made on a jumper 
platform assembly which mates with the IC connector, J6. Other jumpers 
on this platform are used to ground the transport configuration lines as 
required when the formatter is dedicated to a particular transport type. 

Four different versions of the Write/Control PCBA, Assembly 101386, 
are required to cover the various formatter applications. 

(1) Assembly 101386-01 —Standard version. This version 
consists of a PCBA with a full complement of ICs and is 
used in single. Read/ Write, and Write Only formatters. 
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(2) Assembly 101386-02 — Controller interface terniinators 
omitted. This version is used in dual PE/NRZI format- 
ters which have separate transport interface ports. 

^3^ Assembl""" 101386-03 — Controller and Transport inter- 
face terminators omitted. This version is used in dual 
PE/NRZI formatters having a common transport interface 
port. 

(4) Assembly 101386-04 — Write logic omitted. This version 
is used for single Read Only formatters. In this version 
two other jumpers, Wl and W2, are added to the PCBA. 
These jumpers provide grounds for signal lines that 
would otherwise be floating. 

5. 5. 1 FORMATTER AND TRANSPORT ADDRESS SELECTION, 

CIRCUIT DESCRIPTION 

The formatter address is pre- selected by a 3 -position switch, SI (sheet 3 
of 6, zone H7) on the Write /Control PCBA. The first switch position is 
an "off" position in which the formatter will not recognize any address. 
The second and third positions correspond to an address of "0" and "1", 
and are wired to the appropriate polarity of the formatter address line, 
IF AD. 

When the address specified by the controller agrees with the switch set- 
ting, the switch output FSLT (formatter selected) goes high and the 
formatter is connected to the controller. FSLT, and its inverse NFSLT, 
are routed to various parts of the logic to perform the required gating. 



When selected, the formatter routes the transport address lines ITADO 
and ITADi (sheet 3 of 6, zone G8) to four gated driver elements. These 
drivers decode the individual transport select lines, ISLTO-3, as follows. 



ITADO 


ITADI 


Select Line 








ISLTO 





1 


ISLTl 


1 





ISLT2 


1 


1 


ISLT3 



By virtue of the coding, only one of the four select lines can be true at a 
time. When the formatter is not selected, transport (ISLTO) is always 
selected. 

Another input to the drivers, PSEN (power supply enable) (sheet 3 of 6, 
zone G8), causes all select lines to be disabled when power is applied or 
removed from the formatter. This prevents the transports from respon- 
ding to spurious signals which might occur on other interface lines during 
this period. Resistor R74 provides a load for the transistor that gener- 
ates PSEN. Additionally, it serves as a ground to disable the formatter 
in the case of a broken cable. 

5. 5. 2 TRANSPORT STATUS AND CONFIGURATION LINES, 

CIRCUIT DESCRIPTION 

Status and configuration information from the selected transport is re- 
ported to the formatter on the following lines. 

(1) STATUS: IRDY, lONL, IRWD, IFPT, ILDP, lEOT. 

(2) CONFIGURATION: INRZ, ISGL, ISPEED 

The three configuration lines (sheet 3 of 6, zone C6) are provided with 
ground jumpers at J6 which allow the formatter to be dedicated to a 
particular transport type. 
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ii.acii Ox tiie status and configuration lines is gated with NFSLiX \,forrnatter 
selected) (sheet 3 of 6, zone H6) then retransmitted through a driver 
element to the controller interface. When necessary, the inverse wave- 
form is generated for internal formatter use. 

5. 5.3 RESET (RST) 

A general reset waveform, RST, is formed by the 4-input gate, A8/8 
(sheet 3 of 6, zone E7). When true, this signal causes all control logic 
in the formatter to be dc reset to the inactive state. This reset occurs 
if anv one or more of the gate inouts is low. as follows. 

(1) FSLT — when the formatter is not selected. 

(2) NNRZ —the selected transport is not phase mode. 

(3) PSEN — power is being applied to or removed from the 
formatter. 

(4) FEN — the formatter is being reset by the controller. 

Capacitor C26 provides filtering of high-frequency noise transients (less 
than 500 nanoseconds) which could be picked up at the interface on IFAD, 
IFEN, and INRZ when the system is operated in a heavy noise environ- 
ment. 

5. 5.4 CLOCK LOGIC 

Included on the Write/Control PCBA is a fixed oscillator assembly which 
generates a clock waveform that controls all timing on the PCBA. The 
frequency is set to 6 times the phase mode data rate at l600 cpi. 

f = 6 X 1600 X 10"^ X S 

= 14. 4S 
where 

f = frequency in kHz 

S = tape speed in ips 



A description of the various fixed oscillator assemblies (single and dual 

3\ 3 -1.1,-^ ^^1^^ — ^4- ^ ^U ^ 

tjueccij dliu. tiic icxcvdiiu oi-iic 

contained in Paragraph 5. 3. 






The oscillator output, CL.KS, is applied to a 3-stage counter that divides 
the input by six. The first two stages, CCTRO and CCTRl, divide by 
three, and the third stage toggles CCTRl for a further divide by 2. 

Typical waveforms are illustrated in Figure 5-8. The falling edge of 
ODD marks the boundary between adjacent phase mode data cells. Wave- 
form ODD is true during the odd half of each bit cell, and the inverse, 
NODD, is true during the even half. 

CCTRl and ODD are gated together at B8/8 (sheet 4 of 6, zone D2) and 
the result is re-inverted to form CCLK (character clock). CCLK is used 
to clock all timing and control flip-flops on the PCBA. 

Another waveform, WCL.K (write clock) (sheet 4 of 6, zone CI) is gen- 
erated in a siinilar manner by gating CLKS, NCCTRO, CCTRl, and 
WCN6. The first three inputs define a pulse at the end of each half cell 
r>eriod, and the fourth, WCN6, enables the output during certain parts 
of a Write command. This waveform clocks the register which encodes 
write data into phase mode form. 
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Figure 5-8. Clock Waveforms 



5. 5. 5 



FORMATTER COMMANDS 



The Rewind (IREW) and Off-line (lOFL) commands differ from other for- 
matter commands in that they are obeyed by the transport logic and do 
not cause the formatter to go busy. The IREW and lOFL lines (sheet 3 
of 6, zone F8) are gated with NFSLT and retransmitted to the transport 
interface on IRWC and lOFC, respectively. 

The controller initiates other com^m^ands by setting a group of coded com- 
mand lines to the required state and pulsing IGO. Coding for the various 
commands is shown in Table 3-1. 



IGO (sheet 4 of 6, zone G8) is gated with DCN5 (formatter ready for new 
command) and RDY (selected transport ready), then inverted to form the 
GOP (GO pulse). GOP is a high-true pulse that is connected to the clock 
inputs of a 7-stage command register (sheet 3 of 6, zone H2). On the 
falling edge of GOP each command line is copied into a corresponding 
register stage. The coiriraand remains stored in the register until it is 
either overwritten by the next command, or the register is dc reset by 
NRST. 

Outputs from the command register control the various formatter opera- 
tions, and in some cases serve as control signals to the transport inter- 
face (ISWS, IREV, lOVW, IRTHl, and IRTH2). 

Initial synchronization with CCLK is performed by flip-flops GOl, G02 
(sheet 4 of 6, zone H6) and DCN5. Typical waveforms are shown in 
Figure 5-9. GOl is clocked true by the falling edge of GOP and causes 
G02 to set on the trailing edge of the next CCLK pulse. One clock time 
later, DCN5 sets and G02 is reset via the K input. DCN5 now dc resets 
GOl and disables GOP, preventing the formatter from recognizing any 
further commands until the current command is completed. Thus, G02 
consiSuS Ox a singxe puxse, one cxOck perioci wiv-ie at. tue ueginning ox eacn 
formatter command. 

5. 5. 5. 1 Delay Logic 

All commands (except Rewind and Off-line) are executed in the following 
manner. 

(1) A pre-record delay is generated during which time the 
tape ramps up to speed and traverses the IBG. 

(2) Data transfer now takes place under the control of the 
read and/or write logic. 
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Figure 5-9. Command Initiation Waveforms 



(3) On completion of the command, a post-record delay is 
generated which determines head positioning in the IBG 
after the record. 

(4) Finally, a rampdown delay is generated during which the 
tape decelerates to rest. 



Different pre-record and post-record delays are required for the various 
form.atter commands. All delays are scaled to the required tape speed 
by selecting the appropriate oscillator frequency. Table 5-1 lists these 
delays and shows specific values at a number of coinmon tape speeds. 
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Table 5-1 
Formatter Delays 





Delay 


Control 
Flip- 
Flop 


Gate 






Tape 


Speed (ips) 








6.25 


12.5 


18.75 


25 


37. 5 


45 


75 




Read from BOT 


DCNl 


C6/8 


255. 6 


127. 8 


85.2 


63. 9 


42. 6 


35. 5 


21. 3 


Pre- 


Write from BOT 


DCNl 


C6/6 


1023.6 


511. 8 


341.2 


255. 9 


170.6 


142.2 


85. 3 


Record 


Read Fwd or Rev 


DCN2 


D7/6 


51.0 


25. 5 


17.0 


12.7 


8. 5 


7.08 


4.25 


Delays 
(msec) 


Write (Single Stack) 
Write (Dual Stack) 


DCN2 
DCN2 


D6/8 
D6/6 


89.4 
67.2 


44. 7 
33. 6 


29.8 
22.4 


22.3 
16.8 


14. 9 
11. 2 


12.4 
9. 33 


7.45 
5.6 




Write File Mark 


DCN2 


D7/8 


614.4 


307. 2 

0. 15 
6.3 


204.8 


153.6 


102.4 


85. 3 


51.2 


Post- 
Record 


Read Fwd 
Read Rev 


DCN3 
DCN3 


C5/6 
D5/6 


0. 3 
12.6 


0. 1 
4.2 


0.075 
3. 15 


0. 05 
2. 1 


0. 042 
1.75 


0.025 
1.05 


Delays 
(iTisec) 


Read Rev (Edit) 

All Write Commands 


DCN3 
DCN3 


D5/8 
C5/8 


22. 2 

12.6 


11. 1 

6.3 


7.4 
4. 2 


5.55 
3. 15 


3.7 
2. 1 


3. 08 
1,75 


1.85 
1.05 




Rampdown Delay (itis) 


DCN4 


D4/6 


76.8 


38.4 


25.6 


19.2 


12.8 


10., 67 


6.4 



Phase Mode Data Rate (kHz) 


10 


20 


30 


40 


60 


72 


120 


Fixed Oscillator Frequency (kHz) 


60 


120 


180 


240 


360 


432 


720 


Transport Start/Stop Ramp (msec) 


60 


30 


20 


15 


10 


8. 3 


5 



The dela.'*''s a,re o^enerated b"*'' a counter circuit consistinf of four control 
flip-flops (DCNl-4) (sheet 4 of 6, zone F3-6), a 1 6-bit ripple counter 
(DCTRl-16 (sheet 4 of 6, zone A3-7), a number of decoding gates, and 
associated logic. DCNl is used for generation of the long pre-record de- 
lays associated with reading or writing from BOT, and DCN2 for the 
normal pre-record delays. DCN3 and DCN4 control the post-record and 
rampdown delays, respectively. 

The gates decode counts equivalent to the various delays and are selected 
by suitable inputs from the control flip-flops and command register. 
Only one gate can be enabled at a time. The gate outputs are ORed to- 
gether then connected to the J input of flip-flop DP (sheet 4 of 6, zone C4). 

The ripple counter is initially clamped to the reset state by a false signal 
on DCNT (sheet 4 of 6, zone B3). When one of the control flip-flops is 
set, the 4-input gate C8/6 (sheet 4 of 6, zone B3) goes true and sets 
DCNT. The counter is now enabled and proceeds to count CCLK pulses 
(one every PE data cell) until the required delay has been accomplished. 

When the required count is reached, the selected gate operates and a 
pulse is generated on DP during the following clock time. The counter is 
immediately reset by NDP on C3/1 (sheet 4 of 6, zone A8) and the control 
flip-flop is reset at the end of the same clock time. DCNT now goes 
false, re-applying the clamp to the counter, and the delay cycle is com- 
pleted. 

The counter circuit is also used to generate the 40-bit preamble and post- 
amble patterns required during write operations. Control waveform 
(WCNl + 5) (sheet 4 of S, zone C4) and decoding gate D4/8 are used in 
this case. 
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5. 5. 6 COMMAND EXECUTION, CIRCUIT DESCRIPTION 

Refer to Figure 5-10 in conjunction with Schematic 101385 for the follow- 
ing description. Upon receipt of a command,, NG02 causes either DCNl 
or DCN2 to set, depending on whether or not the tape is at Load Point. 
The pre-record delay is then generated as described in Paragraph 
5. 5. 3. 1. The DP pulse for this delay is gated through B5/8 (sheet 4 of 6, 
zone F4), E8/4, and B6/4, to formx the waveforms SP and SWP. SP con- 
sists of a pulse at DP time which marks the end of the pre-record delay 
for all commands. SWP is a similar waveform for write commands only. 

At this time either the Read Recovery PCBA is enabled by IRGATE, or 
the write logic is enabled by SWP, and the required data transfer takes 
place. When operating with a transport utilizing a dual stack head, both 
the read and write logic are enabled simultaneously, and a read-after- 
write data check takes place. 

The end of data transfer is signalled by a pulse on REND (read end) or 
WEND (write end) from the read or write control logic. The combination 
AND/OR GATE BS/6 (sheet 4 of 6, zone G4) selects one or the other of 
these signals to initiate the post-record delay, as follows. 

(1) WEND 

(a) Single Stack. All write commands. 

(b) Dual Stack. Erase commands only. 

(2) REND 

(a) Single Stack. All read commands. 

(b) Dual Stack. All read and write commands, except 
erase. 

During a read -after -write operation, the waveform NWCN7 at B5/3 
(sheet 4 of 6, zone G4) inhibits any spurious REND pulse that could occur 
(because of tape dropouts, etc. ) until the complete record has been written. 
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Figure 5-10. Command Timing 
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B5/6 now sets DCN3 via the present input, and the appropriate post- 
record delay is generated. At the end of this delay DCN3 and the counter 
are reset, and DCN4 is set by B6/13 (sheet 4 of 6, zone F3). The ramp- 
down delay is now generated during which the tape decelerates to rest. 
At the end of this period, execution of the current command has been 
completed, and the logic reverts to the idle state until the next command 
is received. 

5. 5. 6. 1 Control Waveforms 



Flip-flops DCN5 (sheet 4 of 6, zone G4) and DCN6 assist in the genera- 
tion of other formatter waveforms. DCN5 is set by G02 at the beginning 
of a command, and reset at the end of the post-record delay. It repre- 
sets the times during which tape motion is required. DCN6 is set at the 
end of the pre-record delay, and reset at the end of the rampdown delay. 

The following waveforms are derived from DCN5 and DCN6. 

(1) FBY (Formatter Busy) (sheet 4 of 6, zone Gl). Formed 
by ORing GOl, DCN5, and DCN6 at B7/8. FBY goes 
true coincident with the trailing edge of GO and remains 
true until the command has been fully executed. The 
controller will normally make use of this waveform to 
inhibit further cominands. It can also be used to verify 
that a command has been accepted by the formatter logic. 

(2) DBY (Data Busy) (sheet 4 of 6, zone Gl). DCN5 and 
DCN6 are gated at C7/13 to form this waveform. DBY 
goes true when the read or write data transfer begins, 
and resets when a stop command is given to the transport. 
The trailing edge of this waveform informs the controller 
that the transfer is complete, and that all errors have 
been reported. 
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enable signal to the Read Recovery PCBA. RGATE is 
formed at E2/6 and D2/6 by gating DBY, NDCN3, and 
the output of C3/6. It is true from the end of the pre- 
record delay to the beginning of the post-record delay for 
all read commands (single or dual stack), and for write 
commands on a dual stack head (read-after-write). 

(4) SFC and SRC (Tape Motion Commands) (sheet 3 of 6, 

zone HI). SFC and SRC are formed by gating DCN5 with 
the appropriate polarity of the Forward/Reverse command 
flip-flop at C7/10 and C7/4, respectively. SFC causes 
forward tape motion, and SRC causes reverse tape motion. 

5. 5. 6. 2 On-the-Fly Operation 

The controller may issue a new command to the formatter during the 
rampdown delay (after DBY has gone false) provided that the new command 
is in the same read/write and forward/ reverse status as the previous one. 
The controller must furnish the logic necessary to detect these conditions. 
This results in a time saving of up to one ramp time (the rampdown delay) 
per command. Figure 5-11 illustrates the waveforms encountered during 
an on-the-fly operation. 

In this mode DCN4 (sheet 4 of 6, zone F3) and DCN6 are still set when the 
new command is issued. GOl resets these flip-flops via OR gate B6/1 
(sheet 4 of 6, zone E5) and the remainder of the rampdown delay is can- 
celled. At the same time DCNT goes false and the delay counter is reset. 
DCNl now sets, and the pre-record delay for the new command is gener- 
ated in the normal manner. 

FBY is held true continuously during on-the-fly operation and resets only 
when the rampdown delay times out. 
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i?igure5-ll. On-the- Fly Operation 



5. 5. 0. 3 Identification liming 

When writing from BOT, a PE identification burst is recorded on tape in 
the vicinity of the BOT tab. When reading from BOT, the read logic tests 
for the presence or absence of this burst and reports the result to the 
controller. These operations take place automatically during the pre- 
record delay and are closely associated with the delay counter timing. 

Flip-flops ID (£3/15) (sheet 5 of 6, zone E3) and IDT (E3/11) are used to 
generate the identification waveforms. Figure 5-12 is a detailed timing 
diagram of the identification waveforms. 
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Figure 5-12. Identification Timing, Read and Write 
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ID is irxitially clamped to the reset state by gates D3/13, C3/11, and 
E8/b. It is enabled when DCNl is true, provided that DCTR13 and 
DCTR14 are both reset. A false signal on ID causes IDT to reset. 

When a read or write command is issued at BOT, DCNl goes true, ID 
is enabled, and the appropriate pre-record delay begins. ID is set true 
by the first falling edge on DCTR7 after DCTRIO goes true. This occurs 
shortly after the tape has reached operating speed. IDT is now enabled, 
and is set by the first falling edge on DCTR8 after DCTR12 goes true. 

ID and IDT remain set until cleared at the following times. 

(1) Read commands. When DCNl resets at the end of the 
read pre-record delay. 

(2) Write commands. When DCTR13 sets. During the re- 
mainder of the delay DCTR13 and DCTR14 inhibit further 
operation of the circuit. 

A control signal, WIDENT, is formed by gating ID and WRT at D3/10 
(sheet 5 of 6, zone D3). This signal goes true during write commands 
when the tape reaches operating speed, and remains true until the BOT 
tab inoves past the read/write head stack. The PE identification burst 
is written onto tape during this time. 

The Read Recovery PCBA requires two signals, IDG and TESTID, for the 
identification test. IDG (E2/8 and D2/8) (sheet 5 of 6, zone B2) is gen- 
erated by gating ID, NIDT, and DCTR12, and goes true for a short time 
as the BOT tab moves over the read head. TESTID (D3/4, sheet 5 of 6, 
zone C2) is a gate of IDG and DCTR8 and is true during the latter half of 
IDG. IDG and TESTID are both disabled by C3/6 when writing on a dual 
stack transport. 
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IDG partially enables the read logic so that the presence or ctbsexn-e of 
identification data can be detected. TESTID performs the required test. 



5. 5.7 WRITE CONTROL LOGIC, CIRCUIT DESCRIPTION 

The control and timing functions required during execution of write com- 
mands are performed by this logic. 

Basic timing is achieved by two sets of flip-flops, WCNl-5 and WCN6-7 
(sheet 5 of 6, zone G2-7). WCNl-5 set in turn and define the times dur- 
i-ncf v/hich the "nreamble, data, and postamble patterns are written. 
WCN6-7 form suitable gating waveforms for the generation of clock, 
strobe, and control patterns. The flip-flops have a common clock input, 
CCLK (one pulse each data cell), and are clamped to the reset state by 
DCN5 when not in use. 

Figure 5-13 details the tiraing waveform of the write control logic. At 
the end of the pre-record delay, WCNl is set true by SWP. (WCNl+5) 
goes high and the delay counter logic is enabled. The counter now counts 
40 data cells which is the equivalent to the preamble zero bits. During 
the fortieth cell DP goes true causing WCNl to reset, and WCN2 to set. 

WCN2 remains true for one cell-time (preamble one bit), then WCN3 sets. 
During the following cell times write data from the controller is copied 
character-by-character into the write data logic. WSTR (sheet 5 of 6, 
zone B6) signals the controller when each character has been transferred. 

When the last data character is transmitted the controller sets LWD 
(sheet 5 of 6, zone G7) true. At the end of this cell time WCN3 resets 
and WCN4 sets. WCN4 and WCN5 now time out the postamble one bit, 
and the 40 postamble zero bits, respectively. 
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Figure 5-13. Write Sequence 
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During a WRITE FILE MARK command, WCN2-5 are clamped reset by 
the connection of WFM to HlO/3 (sheet 5 of 6, zone F7). In this case 
only the 40-bit preamble pattern will be generated. 

Note that WCNl-5 correspond to the times during which data is presented 
to the encoding logic. Each bit is encoded and recorded onto tapvi during 
the following cell time. 

The input to ■WCN6 is formed by ORing together the times at which data 
patterns are recorded on tape. WCNl-5 are ORed at G8/8 (sheet 5 of 6, 
zone F4), then this is ORed with WIDENT, the time when the PE identi- 
fication burst is to be written. The resulting waveform is delayed one 
cell time each by WCN6 and WCN7, to form the required gating waveforms. 

In addition to the signals and waveforms previously discussed, the follow- 
ing interface wavefornns are generated by the Write control logic. 

(1) WSTR (sheet 5 of 6, zone B6). This signal controls the 
transfer of write data from the controller to the formatter. 
It is formed by gating CCLK and WCN3 at E13/1. The 
controller should set up the next character on, or within, 

a half-cell time after the trailing edge of each WSTR pulse. 

(2) WDS (sheet 5 of 6, zone D6). This pulse is formed by 
H9/11, Hll/4, and G12/1. It consists of a pulse at the 
center of each half cell period when either WCN6 or WCN7 
is set. It is used to copy the 9 channels of phase encoded 
data into the tape transport logic. The connection of 
NERASE to H9/12 inhibits this waveform during erase 
commands. 

(3) WARS (and WEND) (sheet 5 of 6, zone C6). This signal 
is formed by gating CCLK, WCN7, NWCN6, and NDCNl 
at C8/8 and G12/4. It consists of a pulse at the end of 
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the write sequence just after the last postamble bit has been recorded. 
WEND is used to initiate the post-record delay. WARS is employed to 
turn off write current in the selected transport when a WRITE (Edit) com- 
mand is performed. 
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Presence of DCNl on C8/12 prevents generation 
of a pulse when the identification burst is written. 

The following are control waveforms which are generated by the Write 
control logic for the Write data logic of the formatter. 

(1) WCLK (sheet 4 of 6, zone CI). This waveform is 
described in Paragraph 5. 5. 4. 

(2) NWTOG (sheet 5 of 6, zone Gl). This is formed by gat- 
ing WCN6 and NODD at El 1/6. It is low during the even 
(first) half of each bit cell when WCN6 is set. 

(3) NWONES (sheet 5 of 6, zone Fl). This is formed by 
H9/3, G8/6, and H8/2. WIDENT and DCTRl are first 
gated at H9/3 to form the identification data pattern 
(0101). The output of H9/3 is then ORed with NWCN2, 
NWCN4, and NWTOG at G8/6. The result is inverted to 
form NWONES. This waveform is low during the even 
half cell if a zero bit (preamble, postamble, or identifi- 
cation) is to be recorded, or is low for, the complete cell 
time if a one bit is to be recorded. Waveformis for 
NWTOG and NWONES are shown in Figure 5-14. 

(4) NWRESl (sheet 5 of 6, zone Gl). This is the reset line 
for Channels 0, 2, 5, 6, and 7 of the encoding register. 
It is formed by gating WCNo and NDCNl at H9/6. These 
channels are enabled when WCN6 is set (data is being re- 
corded onto tape), except during the pre-record delay. 
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Figure 5-14. Write Data Encoding 



(5) NWRES2 (sheet 5 of 6, zone Fl). This is the reset line 
to Channels i, 3, and 4 of the encoding register, and is 
formed by gating NWRESl and WFM at HI 0/10. These 
channels are enabled when WCN6 is set, except during 
the pre- record delay or a WRITE FILE MARK coramand. 

The sequence of events which occur during the execution of different 
write commands can be summarized as follows. 

(1) WRITE (Normal) / WRITE (Edit). At the end of the pre- 
record delay, the preamble, data, and postamble patterns 
are generated and recorded onto tape. WEND (or REND 
for a dual- stack head) initiates the post-record delay, 
then a stop command is given to the transport. The head 
comes to rest further into the IBG for a write commiand 
than for a read comnnand. 

(2) WRITE From BOT. At the beginning of the pre-record 
delay WIDENT causes the PE identification burst to be 
written (see Figure 5-12). This consists of a 0101 pat- 
tern written only on Channel P, with the other channels 
erased. A read-after-write test for identification is also 
performed on transports utilizing a dual stack head. Ap- 
proximately 3-1/2 inches of tape is then erased before 
the pre-record delay times out. The first data record is 
then written in the normal manner. 

(3) WRITE FILE MARK. A long pre-record delay is gener- 
ated (equivalent to a 3-1/2 inch gap), then a file mark 
pattern is recorded. This consists of 40 zero bits on 
Channels P, 0, 2, 5, 6, and 7, with the other channels 
erased. 
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(4) ERASE (Variable) / ERASE (Fixed). 

are executed in the same manner as a WRITE or a 
WRITE FILE MARK command, respectively. In this 
case, WDS is inhibited and no data is copied into the 
transport electronics. The equivalent length of tape is 
erased. 

5. 5. 8 WRITE DATA LOGIC, CIRCUIT DESCRIPTION 

The incoming write data lines fromi the controller (IWP, IWO-7) (sheet 6 
of 6 zone G8-B8) are terminated, then inverted to form WP, WO- 7. 
WO -7 are fed to a parity generator which forms the odd parity bit, WPAR, 
for the eight data bits. Either WPAR, or the parity bit specified by the 
controller, WP, can be selected for writing on tape by suitable jum.per 
connections on J6. 

WO -7 and the selected parity are then fed to nine encoding circuits which 
add preamble, postamble, and identification informiation as required, and 
encode the result into phase mode form. The circuit for Channel will 
be used as an example in the following description. Refer to Figure 5-14 
for the appropriate waveforms. 

Controller data (WO) is first gated with WCN4 at CI 1/8 (sheet 6 of 6, zone 
G5). The output of this gate goes low when a one bit is being transmitted. 
During the preamble, postamble, and identification times this gate is dis- 
abled (WCN3 false) and zero bits will normally be recorded onto tape. 

Encoding is performed by two gates (Dll/8 and DlO/6) (sheet 6 of 6, zone 
F4), and a flip-flop (FlO/15) which is clocked each half-cell time by 
WCLK when encoding is required. The encoding method is as follows. 

(1) At the end of each cell the condition of the data bit to be 
recorded (0 or 1) is copied into the encoding flip-flop. 



(2) A half- cell time later (center of the following cell) the 
flip-flop is toggled to the opposite state. 

(3) At the end of this cell the next bit is copied, and the 
process is repeated. 

The copy/toggle action is controlled by two waveforms, NWONES and 
NWTOG, from the write control logic (refer to Paragraph 5. 5. 5). Dur- 
ing the odd half-cell these waveformis are normally high and the value of 
the data bit, and its inverse, are routed to the J and K inputs, respec- 
tively. One bits (for the preamble, postamble, and identification) are 
introduced by holding NWONES low during this time. This information is 
copied into the flip-flop by WCLK at the end of the half-cell period (at 
the cell boundary). 

During the even half- cell, NWONES and NWTOG force the J and K inputs 
high, and the toggle action takes place. 

When not in use, the nine encoding flip-flops are clamped to the reset 
state by WCN6, NWRESl, and NWRES2. When a data record is to be 
written, these signals go true and encoding takes place on all channels. 
For a WRITE FILE MARK command, NWRES2 remains low causing 
Channels 1, 3, and 4 to be erased. A file mark pattern (40 zeros) is en- 
coded on the other channels. When writing identification, NWRESl and 
NWRES2 are both low, and the identification pattern (0101) is encoded for 
Channel P only. The remaining channels are erased. 

Encoded data for the 9 channels is routed through driver elements to the 
transport interface lines, IWDP, IWDO-7. This information is copied 
into a write register in the selected transport by WDS, then recorded 
onto tape. 
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5. 6 PE R.EAD R.ECOVEE.Y PCBA 

The Read Recovery PCBA is one of the two logic board assemblies em- 
ployed in the PE Formatter. Refer to Schematic 101380 and Assembly 
101381 for the following discussion. 

The Read Recovery PCBA accepts phase encoded signals from tape in 
IBM formiat, converts this information into NRZI form, and transmits 
the result to the controller interface. Basic operations include the re- 
moval of preamble and postamble patterns, data decoding, deskewing, 
error detection, and error correction. The PCBA is designed for use 
with PERTEC 6600 and 7600 series of tape transports at tape speeds 
from 6. 25 to 75 ips. 

In most formatter applications this PCBA is used in conjunction with the 
PE Write PCBA (Assembly 101386). A number of internal control signals 
are interchanged between the two boards. In the case of a Dual Read- 
only PE/NRZ Formatter the Write PCBA is not used, and control is pro- 
vided by the NRZ PCBA. 

Schematic 101380 (sheet 1 of 6) illustrates the physical layout of the 
Read Recovery PCBA. Interconnections to the Controller and Transport 
interfaces are made through two 100-pin connectors, Jl and J2, respec- 
tively. Jl also carries the internal control connections between the 
Write /Control (or NRZI) PCBAs. Note that pin connections at Jl and J2 
are reversed at the external formatter interface connectors. For ex- 
ample, a signal on J1-A37 appears on J101-B37 or J103-B37 at the 
external interface. Sheet 2 of 6 of Schematic 101380 provides identifi- 
cation of the signals present at Jl and J2 as referenced in the text. 
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Ground and +5v power connections are made through Jl and J2 in parallel. 

T-»* T3/10 "O/in -ocri . i__^i. _ ir__ S-,-^,. k a a a a r\ Arn ■% r 

sTLiLn -urto, j_)'±7, j-)-Ju buppj-y Liie t:^v, anu pixia -rt.'^ro, i-vt^, t\Dv are usea lor 
ground. The PCBA draws approximately 3. 2 5 amps from the +5v supply. 



A removable tracking oscillator assemibly is naounted at the rear left of 
the PCBA and mates with a 14-pin IC connector, J4. The oscillator 
tracks variations in tape speed and compensates the read logic timing 
accordingly. 

A monitor socket, J5 (sheet 3 of 6 zone G5), is provided for maintenance 
purposes. The various error conditions are wired to this socket and can 
be individually displayed by use of an oscilloscope. 

Three different versions of the Read Recovery PCBA (Assembly 101381) 
are required to cover the various formatter applications. 

(1) Assembly 101380-01 — Standard version. This version 
consists of a PCBA with a full complement of ICs and is 
used for single PE formatters, and for dual PE/NRZI 
formiatters which have separate transport interface ports. 

(2) Assembly 101380-02 — Transport Terminators Omitted. 
This version is used on dual PE/NRZI formatters having 
a common transport interface port. 

(3) Assembly 101380-03 — Internal Control Terminators 
Omiitted. Special applications only. 

The read logic consists of 9 channels of data logic, and a group of con- 
trol logic which supervises the reading of each data record. 

The design is entirely digital and is based on a tracking oscillator which 
compensates the read logic timing for average and instantaneous varia- 
tions in tape speed. The oscillator servos on incoming data such that its 
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nally 24-1/2 clock pulses (RCLK) in each phase mode data cell). The 
oscillator frequency is high in relation to the data rate to achieve the re- 
quired decoding resolution. Descriptions of the oscillator and tracking 
control logic are contained in Paragraphs 5. 3 and 5.4. 

5. 6. 1 READ DATA INPUT 

The transport electronics contains threshold and envelope circuits which 
require that read signals exceed a minimum amplitude, and persist for 
four consecutive cell times before being recognized as genuine data. The 
first four bits of preamble are therefore not transmitted to the formatter 
logic. 

The transport read data lines, IRDP, IRDO-7 (sheet 3 of 6, zone B/E7, 
G8) are terminated and then fed to one input of a set of nine exclusive OR 
elements. The second input is controlled by IREV (from the Write PCBA), 
and causes the data to be either inverted or not, depending on whether the 
tape is moving in the forward or reverse direction. As a result, any 
given flux transition on tape appears at the output (RDP, RDO-7) as the 
same change in signal polarity, regardless of tape direction. This is 
illustrated in Figure 5-15. 

In particular, the data transition for a zero bit appears as a change from 
low to high, and the data transition for a one-bit appears as a change 
from high to low. 

Operation of the remainder of the read logic is independent of tape direc- 
tion. Note that the roles of the preamble and postamble are interchanged 
when reading reverse. 
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Figure 5-15. Read Input Signals 



5. 6. 2 

RDPj RDO-7 feed 9 sets of data logic which process the information from 
each track separately. Operation of the data channel logic is discussed 
with reference to circuit 100 shown on sheet 4 of 6, 

The logic is divided into two parts: 

(1) Decoding and Deskewing. This includes data decoding, 
envelope and dropout detection, a 4-bit skew register 
(SI -4) (sheet 4 of 6, zone E4), and a control register. 

It accounts for most of the channel logic. The timing of 
this logic is closely associated with incoming data, and 
operates independently of the other channels. 

(2) Parallel Buffer and Error Correction. This consists of 
a 2 -bit buffer (Dl-2) (sheet 4 of 6, zone E3), and gating 
logic for the insertion of error corrected data. Consid- 
ering the 9 channels, this provides 2 characters of paral- 
lel storage for the assembly and transmission of read 
data to the controller interface. Data transfers take 
place simultaneously on all channels, 

5. 6. 2. 1 Data Decoding 

The decoding method makes use of the self-clocking property of the PE 
format, i. e. , there is a guaranteed data transition at the center of each 
cell. There may, or may not, be a phase transition depending on the 
data pattern. 

Two steps are required. 

(1) A data clock is generated by means of a three-quarter 

cell timer circuit. When triggered by the data transition 
the timer remains set until after the phase transition (if 
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any) has occurred. It is then re-triggered by the follow- 
ing data transition, and this process is repeated each 
cell -time for the duration of the record. Initial synchro, 
nization is performed during the preamble pattern. 

specting the polarity of the incoming data shortly after 
the data transition occurs. 

Decoding is accomplished by flip-flops RDl (A4/15) (sheet 4 of 6, zone 
E7), RD2 (A4/11) (sheet 4 of 6, zone E6), DSTR (A6/15) (sheet 4 of 6, 
z^onc -i^o), j^\jj\±iLi \i\G / X X } \sncet ^ ux u, -^uim <->(), a. ■^-bit rippie counter 
(Al) (sheet 4 of 6, zone D6), and the associated gates. Decoding wave- 
forms are shown in Figure 5-1 6. The logic is enabled by a true signal 
on RGATE when reading is required. 

Incoming data on RDP, RDO-7 is synchronized with RCLK (24-1/2 pulses 
each data cell) at RDl, and then delayed one clock-time by RD2. Appro- 
priate outputs from these flip-flops are gated together to form pulses 
which mark the positive and negative-going transitions on the input data. 

Assume that the first transition is the data transition for a zero bit, as 
shown in Figure 5-l6. The corresponding pulse is gated through A5/6, 
A7/6 (sheet 4 of 6, zone F6), and causes a pulse to be generated on 
DSTR (data strobe) during the following clock time. This initiates a de- 
lay circuit consisting of DGATE and the 4-bit ripple counter. The DSTR 
pulse resets the counter, and causes DGATE to set. 

The counter proceeds to count 16 RCLK pulses equivalent to a three- 
quarter cell delay. A count of 16 (rather than 18) is required since a 
delay of 2 clock-times has already been introduced by DSTR and DGATE. 
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Figure 5-1 6. Data Decoding Waveforms 



During the delay period NRGATE goes low and inhibits A5/6 and A5/8 
ated as a result of the phase transition. 
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On the sixteenth clock, a count of 1 5 (the capacity of the counter) is de- 
tected by the ripple counter (Al) and DP goes true. DGATE is now reset, 
A5/6 and A5/8 are re-enabled, and the delay cycle is complete. 

The coiinter over carries and continues counting until the data transition 
for the following cell arrives. Approximately 6 clock pulses are counted 
(depending on bit crowding and other effects) before the DSTR pulse oc- 
curs. A dropout is detected if a count of 15 is reached. 

The above sequence is repeated each cell time for the duration of the 
record. A data clock is formed on DSTR, consisting of one pulse each 
cell time just after the data transition. 

Initial synchronization is performed by the control signal NLO (sheet 
4 of 6, zone E8). During the first part of the preamble this waveform 
disables A5/8, thus preventing the recognition of phase transitions for 
the preamble zero bits. The lo^ic is therefore forced to eTrr^oV,- 



the data transition. 



Data is detected by gating DSTR and NRD2 at A2/8 (sheet 4 of 6, zone 
E5). This gate goes low at DSTR time when a one-bit is detected. The 
output is inhibited by NDROP if a dropout has occurred. 
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ENV monitors the presence or absence of incoming data throughout each 
record. It is set by DSTR when data is detected, and reset by A8/4 
(sheet 4 of 6, zone C7) when a dropout is detected, i. e. , when a count of 
15 is reached with DGATE reset. A loss of signal is sensed approxi- 
mately one-half cell time after a missing data transition was due. In the 
complete absence of data a reset pulse is generated on A8/4 each time 
the counter re- cycles. 

DROP is enabled by RENl (sheet 4 of 6, zone A8) from the time of lock- 
on until mid-way through the postamble. If a dropout is detected during 
this time the flip-flop is set and the following data from this channel is 
discarded. Error correction is performed provided that no other channel 
has experienced a dropout. 

5. 6. Z. 3 False Preamble /Postamble Check 



Decoded data from A2/8 (sheet 4 of 6, zone F5) is routed through A9/4 
(sheet 4 of 6, zone E5) to an open collector inverter A14/2 (sheet 4 of 6, 
zone D3). The output of this element is collector ORed over the 9 chan- 
nels to form NONEDET. This goes low when a one bit is decoded on any 
one of the data channels. 

Shortly after lock- on, the error logic inspects this waveform to verify 
that all channels are successfully decoding the preamble zero bits. A 
similar check is performed during the first part of the postamble period. 
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Figure 5-- 17. Envelope and Drop "Waveforms 
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amble, and causes SYNC to set. (See Figure 5-17). 

The bits following the one-bit detected at the end of the preamble are 
interpreted as data bits until the postamble is detected. A data clock, 
DSTR SYNC is formed by gating DSTR and SYNC. 

5. 6. 2. 5 Data Buffering 

The skew register and parallel buffer consist of a 5-bit shift register 
A13 (sheet 4 of 6, zone E3), and the flip-flop AlO/ll (sheet 4 of 6, zone 
E2). The skew register (SI -4) provides temporary storage for incoming 
data on each channel until all bits of a character have been assembled. 
A maximum of 2. 9 characters of skew can be tolerated between the 9 
channels. When all bits have arrived the character is shifted, in parallel 
form, to the data buffer (Dl-2). 

Decoded data is gated with NECLK (sheet 4 of 6, zone F5) then applied to 
the common input of the skew buffer preset gates. The timing of NECLK 
is approximately 50 nanoseconds earlier than NRCL.K, and makes it pos- 
sible to enter and shift data in the skew register in the same clock time. 

The second input to these gates is controlled by the corresponding stage 
of a 4-bit shift-left/ shift-right register, A12 (sheet 4 of 6, zone G3), 
which is initially loaded with a one-bit in the right-most (CI) stage. This 
bit is shifted left or right as required as data is entered or copied from 
the skew register, so that it "points" to the stage where the next data bit 
is to be entered. 



Shifting is controlled by the following three waveforms. 

(1) Mode Control, SHL (A9/12) (sheet 4 of 6, zone D4). 
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trol register. When true, the shift-left mode is selected; 

true for one clock time by DSTR SYNC each time a data 
bit is entered into the skew register. It is also held true 
by low signals on REN2 and NDROP when it is necessary 
to clear the control register. 

(2) Shift-Left Clock, SLCLK (All/10) (sheet 4 of 6, zone 
G5). This waveform consists of a pulse each clock time 
when SHL is true, except when NCOPY-A is low (when a 
shift-right operation is required). Each shift pulse 
causes the contents of the control register to shift left 
one place. As the shift takes place, the condition (0 or 
1) of the control waveform PRESET (sheet 4 of 6, zone 
H3) is copied into the CI stage. 

(3) Shift-Right Clock, SRCLK (All/4) (sheet 4 of 6, zone 
G5). When all bits of a character have been assembled 

XJ.X WaXC: OXV^W J. ^^gX£7 W^X ^ UXAV^ J^ K^G^KJL. V^ vyxxi# X V^O. XV^^XV^ ^ ^XX V^ JL Cfr u ^^ D CV 

low-true pTilse on NCOPY-A. This generates a shift - 
right clock pulse at All/4 which causes the control 
register, skew register, and data buffer to shift right 
one place. This shift takes place simultaneously on all 
channels. Zero bits are entered into C4 and 54 via 
A12/1 and A13/9, respectively. 
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5. 6, 2, 6 Character Detection 

The presence of a fully asseiTibled character is u.etecteu. as ±Oij.ows. xxie 
CI stage of the control register is connected to an open collector inverter 
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CHDET (character detect) (sheet 4 of 6, zone F2). This waveforra goes 
high only when the control bit in each channel has moved away from the 
CI position, i. e. , after a data bit has been entered into SI on all channels. 
The read control logic detects this condition and generates a pulse on 
NCOPY-A which causes a shift-right to occur as previously described. 
The assembled character is copied into Dl, and the contents of Dl are 
transferred to D2. The following character is then assembled in SI. 

5. 6. 2. 7 Buffer Overflow 

A buffer overflow error is detected by A16/10 (sheet 4 of 6, zone D4) if a 
data bit is decoded when the control bit is in the C4 position. This occurs 
if there are three or more characters of skew between this and the latest 
occurring channel. The DSTR SYNC pulse for this bit causes the control 
bit to shift out of the control register, resulting in the loss of subsequent 
data. The output of A14/6 (sheet 4 of 6, zone D4) is collector ORed with 
a similar signal from the other channels to form a common error signal, 
NBODET. 

5. 6. 2. 8 Postamble Detection 



The postamble is detected by decoding the first two postamble characters 
(a character of all-ones followed by a character of all-zeros). This is 
performed by All/ 13, All /I, and A14/12 (sheet 4 of 6, zone E2). 

Ali/13 tests for the required pattern (10) at the output of Dl and SI. If a 
dropout has occurred, the preamble test for this channel is forced true 
by the connection of DROP to All. The result is collector ORed for all 
channels at A14/12 to form POSTDET. 



The read control logic tests POSTDET as each shift-right transfer takes 
place (when all bits have been assembled in SI). If true, postamble is 
detected. 

5. 6. 2. 9 Buffer Operation 

The following buffer sequence takes place when reading each record. 
Refer to Figure 5-18 for the appropriate waveforms. 

The skew register and data buffer are initially dc reset by a low signal on 
SYNC and REN2. At the same time the control register is cleared by a 
continuous shift -left operation. Zero bits from the PRESET input cause 
the register to be cleared. 

Midway through the preamble, PRESET goes true for one clock time just 
before REN2 is set. This causes the control bit to be loaded into the CI 
stage of the control register. The input gate of SI is now enabled. 

At the end of the preamble, SYNC goes true and the skew buffer is en- 
abled. One cell time later the first data bit is decoded and is entered 
into SI. At the same time DSTR SYNC causes the control bit to shift left 
one place to C2. If this bit is still present when the second bit arrives, 
the second bit is copied into S2 and the control bit moves to C3, etc. 

"When all bits of the first character have arrived, a NCOPY-A pulse is 
issued. The assembled character is shifted from SI to Dl, and the skew 
and control registers are shifted right one place to make room for new 
data. 

This process is repeated for each data character until postamble is de- 
tected. This occurs just before the postamble all-ones character is 
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Figure 5-18. Data Buffering 



entered into the output (D2) register, REN2 now goes low causing the 
entire buffer logic to be reset to the initial state. 

The decoding logic continues processing postamble information until the 
end of record is reached. 

5.6.2.10 Data Output 

Data is taken from both the Q and Q outputs of the D2 register. 

The Q outputs, DAP, DAO-7, are fed to a parity generator circuit, E17 
(sheet 3 of 6, zone C5), If no dropouts have occurred this circuit checks 
that the parity of each output character is odd. If a single track dropout 
has occurred the circuit re-generates corrected data for the affected 
channel, using the data from the other 8 channels. 

The Q outputs are ORed with corrected data at A15/3 (sheet 4 of 6, zone 
E2) to form DATA P, DATA 0-7; and then transmitted to the Controller 
interface read lines, IRP, IRO-7, by driver elements. 

A strobe waveform, RSTR, is generated by the read control logic. This 
consists of a pulse for each data character, and is used to strobe IRP, 
IRO-7 into the controller logic. 

5.6.2.11 Error Correction 

Error correction takes place when there has been a single track dropout, 
and no other error conditions. The following actions take place when the 
DROP flip-flop is set, 

(1) Decoding gate A2/8 (sheet 4 of 6, zone F5) is disabled. 
This prevents preamble/postamble check errors from 
being caused by this channel. 
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(2) SYNe. is cleared, ihis causes Si-S4 and Di to be 
cleared. D2 is not affected. 

(3) The control register is cleared by a continuous shift left. 
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(CHDET). 

(4) The postamble test is forced true. This channel no 
longer takes part in postamble detection (POSTDET). 

(5) Error correction gate, A15/6 (sheet 4 of 6, zone E2) is 
enabled. 

Error correction does not begin until the next character is transferred to 
the output buffer. In the meantime, the transmission of the current 
cliS,racter (still in D2) to the controller is completed. 

When the next character is transferred to D2, a zero bit is copied for the 
channel in error. At the same time the presence of the dropout is de- 
tected by the read control logic. An error correction bit, PARC, is now- 
formed by the parity logic on the basis of the information in the other 

\^i.i.Cl.XJ-LXCXO . J. XXX O XD XV^VAUCVX I.XXX vy u.^ XX xi-x-"/ '-' C4.xxx^ JL i. JL -> / ~f \ja.i. vxxv^ v..^j.u.x^^^i^^ j-j.^ 

error to perform the required correction. Correction is performed on 
each of the following characters until postamble is detected. 

The interface line, ICER, indicates to the controller when error correc- 
tion is taking place. 
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5. 6. 3 SINGLE /MULTIPLE TRACK DROPOUT DETECTION 

Associated with the data channel logic is a circuit which detects the 
presence of single or multiple track dropouts. 

J. iixs udixcs (.lie uu.ujpu.u uj. tiic iixiic iyxvvJx" ixxp-j.iupjb vsHcct J Ul U, ZiUIie Uj) 

and forms the following signals. 

(1) DROPDETl. This goes high if any one or more of the 
channels have dropped. 

(2) NDROPDET2. This goes low if any two or more of the 
channels have dropped. 

The logic consists of a number of identical circuits, one for each channel. 
It is broken into two parts, one for Channels P, 0-3, and the other for 
Channels 4-7. The two halves are then combined by F16/1, F14/4, and 
F15/8 (sheet 3 of 6, zone D3). 

Operation of the Channel 1 stage is as follows. The input from the stage 
above is an OR of DROP signals from th^ previous channels in the chain 
(P and 0). This is ORed with DROP/1 inverted, and then passed on to the 
following stage. The two signals are also gated at CI 6/1 (sheet 3 of 6, 
zone F3) and the result is collector ORed onto the NDROPDET2 line by 
C14/4 (sheet 3 of 6, zone F3). NDROPDET2 therefore goes low if Chan- 
nel P has dropped, and either one of Channel P or has dropped. 

By repeating this process stage -by -stage the required signals are formed. 
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The tracking control logic generates the control waveforms which servo 
the tracking oscillator frequency to 24-1/Z times the instantaneoiis data 
rate. The decoding waveform DGATE (sheet 5 of 6, zone F8) from 
Channel 2 is normally used as the tra,cking input. This waveform goes 
true for l6 clock times each data cell, and should therefore be false for 
an average of 8-1/2 clock times before the next data transition occurs. 
The control logic counts the number of RCLK pulses during this time and 
generates the appropriate error signal. If Channel 2 drops out, control 
is automatically switched to Channel 0. Figure 5-19 illustrates the 
tracking control waveforms. 

AND/OR gate E21/8 (sheet 5 of 6, zone E7) selects either DGATE/2 or 
DGATE/ as the tracking input depending on whether or not there is in- 
put data on Channel 2. The output, TRACKSIG, is then delayed one 
clock time by B18/15 (sheet 5 of 6, zone E7). When this flip-flop is set, 
a 3-bit ripple counter (A17/15, A17/11, B17/15) (sheet 5 of 6, zone F6, 
F7) is enabled, and counts off the number of RCLK pulses which occur 
during this time. If a count of eight or more is reached the counter over- 
carries and sets the next flip-flop in line. If the count is less than eight, 
the flip-flop remains reset. Gates A15/8 and A16/4 (sheet 5 of 6, zone 
E5, E6) generate a clock pulse which copies the contents of the overflow- 
flip-flop to B18/11 (sheet 5 of 6, zone F5) during the last clock time 
before B18/15 goes false. 

B18/11 is therefore set or reset each data cell depending on whether the 
oscillator frequency is too high or too low. The two outputs are inverted 
to form the oscillator control waveforms NERl and NER2. When NERl 
is low the frequency is decreased; when NER2 is low the frequency is 
increased. 
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Figure 5-19. Tracking Control Waveforms 
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B18/11 off at the dc set and reset inputs. This causes NERl and NER2 
to go low at the same time, and the tracking oscillator reverts to its 
center frequency. 

5. 6. 4. 2 Clock Distribution 

The output from the tracking oscillator is fed to a delay chain of six in-, 
verter elements, and then inverted at HI 7/ 8 (sheet 5 of 6, zone H5) to 
form NRCLK. Six power gates, RCLKl-6, distribute the waveform to 
various parts of the read logic. The relevant area is indicated beneath 
each waveform name. 

The first inverter in the chain, NECLK, is timed approximately 50 ms 
earlier than NRCLK. This is used to gate decoded data to the skew buf- 
fer in the data channel logic. (See Figure 5-20. ) 

5. 6. 4. 3 Read Enable 

IRGATE (sheet 5 of 6, zone E8) is set true by the PE Write PCBA when 
the reading of a data record is required. This signal is fed to three 
power gates, RGATEl-3, which drive the 9 channels of data logic. When 
reading is required, RGATEl-3 go high, and allow the decoding logic in 
each channel to recognize input data from tape. 

For control purposes, the presence of data on either Channel 2 or Chan- 
nel is used to indicate that data (data record or file mark) are being 
read from tape. The same two channels are used for tracking control. 
Envelope waveforms NENV/2 and NENV/0 are ORed at F17/8 (sheet 5 of 

6, zone D7) for this purpose. The waveforms NDATA, DATAl, and 
DATA2 are then formed. 
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Figure 5-20. Control Signals to Data Channels 



When a data "pattern be^^ins^ DATA2 oroes hityh^ and the oscillator begins 
tracking from its center frequency to the instantaneous data rate. At the 
same time, NDATA and DATAl enable the read control logic and allows 
the initial timing sequence to begin. 

5. 6, 4. 4 Sequence Control 

Basic timing is provided by a sequence register consisting of 7 flip-flops, 
RCNl-7 (sheet 6 of 6, zone G3-7), and a counter register RCTRO-11 
(sheet 5 of 6, zone D2-5). RCNl-7 set up in turn and nciark off the vari- 
ous stages in reading a record. Appropriate control and timing wave- 
forms are derived from the RCN flip-flop counter logic. 

The counter logic times out the various delays required during the pre- 
amble, postamble, and gap periods, and is also used for data transfer. 

The count logic consists of a 12-bit ripple counter (RCTRO-11), a set of 
decoding gates (F21/8, F20/8, and F20/6) (sheet 5 of 6, zone F2), the 
flip-flop RP, and the counter reset gates. The counter input (G20/14) 
(sheet 5 of 6, zone D5) is tied to RCL.K so that the counter is always 
coxinting except wneii it xs reset uy mc iNvyix gcttc xl,lLi w. 

The length of the delay is determined by one of the three decode gates 
which are ORed into F21/6 (sheet 5 of 6, zone F2). F21/8 is a 22- 
character delay time and is always enabled. F20/8 is enabled when 
RCN2 is true and RGN4 is false and has a delay of four character tim.es. 
F20/6 has a delay of 0. 7 character times and is enabled by CCN2 during 
a read data transfer. When the counter reaches the count of one of the 
enabled decode gates, RP is set true for one clock time. RP is one of 
the reset terms of the counter so that the counter is reset to all-zeros at 
every RP. 
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The read control sequence (see Figure 5-21) is initiated when the data 
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abling E21/6 (sheet 5 of 6, zone C3). The counter issues an RP after 22 
character times which sets RCNl and RCN2 true. RCNl causes NL.O to 
go true and RCN2 causes RENl to go true. The decode gate F20/8 is now 
enabled and an RP will be issued after four character times which will 
set RCN3 true. 

During the next four character times, before RCN4 is set true, a test for 
one bits in the preamble will be made by the AND/NOR gate H22/8 and 
the NAND gate D22/1 (sheet 6 of 6, zone F7). 

When RCN4 goes true, REN2 will be enabled and the decode gate F20/8 
will be disabled. The logic is now looking for the all-ones character at 
the end of the preamble. If it does not occur within 22 character times 
from the time RCN4 was set true (52 character times from start of read) 
the NAND gate E20/6 (sheet 6 of 6, zone E7) (NERR3) goes true to in- 
dicate a format error. 

When the postamble is detected RCN5 will be set true which disables 
RENE and enables AND/NOR H22/8 for a ones test of the postam.ble. 
After 22 character times RCN6 is set true by RP and REN2 is disabled. 
At the end of another 22 character times when RCN7 is set true a test is 
performed by the NAND gate E20/8 (NERR4) to check for the end of data 
and the start of the gap. RCN7 will be set true for 22 character times 
during which no data can occur, and RCN7 also resets RCN2-7. At the 
end of 22 character times the read end pulse (REND) is set true for one 
clock time; RCNl is also reset at this time. REND signals the end of 
the read sequence. 
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Figure 5-21. Sequence Control 
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5. 6. 4. 5 Data Control 

The data control consists of three flip-flops (COPY, CCNl, and CCN2) 
(sheet 5 of 6, zone B5, 6, 7) which are enabled when RCN4 goes true. 
When the first character has been deskewed (see Figure 5-22) Character 
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clock time and shifts the first character into the data buffer. CCNl is 
set true on the next clock pulse. The next CHDET will set COPY true for 
one clock which will shift the first character of the record to the output 
flip-flop of the data register and set CCN2 true. CCN2 enables the de- 
code gate F20/6 and the NOR gate H19/1 (sheet 5 of 6, zone B2) so that a 
read strobe (RSTR) will be issued in the center of the data cell. RP will 
go true 17 clock pulses from the time CCN2 was set true and reset CCN2. 
When CCN2 is true the NOR gate HI 9/3 is disabled so that the transfer of 
the next character will not start until the first character has been trans- 
mitted out of the interface. 

This sequence of data transfer continues until the all-ones bit of the post- 
amble is shifted into the first stage of the data buffer. The postamble 
detect signal (POSTDET) will go true and after the last character of the 
record has been strobed the first character of the postamble will cause 
COPYCLK to set RCN5 true. RCN5 true will reset all the data control 
flip-flops, 

5. 6. 5 FILE MARK 

A file mark is identified by 40 zeros in Channels P, 0, and 5, with 
Channels 1, 3, and 4 dc erased. Channels 2, 6, and 7 can be dc erased 
or have 40 zeros. NAND gates D17/6 and D17/8 (sheet 6 of 6, zone D7) 
look for data in Channels P, 0, and 5, or 2, 6, and 7. NAND gate F17/6 
looks for the absence of data in Channels 1, 3, and 4. At the end of 22 
character times from the start of data (see Figure 5-23), RP will set 
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Figure 5-22. Data Control 
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Figure 5-23. File Mark Waveforms 



RCNi, RCN2, and FM true. FM going true enables 1122/6 (sheet 6 of 6, 
zone E4) so that RCN7 is set true on the next clock pulse which in turn 
resets RCN2. The read sequence logic then waits for the end of data at 
which time the read co\inter counts for 22 character times and sets RENl 
true for one clock time. The REND pulse resets RCNI, RCN7 and the 
FM flip-flop. 

5. 6. 6 IDENTIFICATION BURST 

When the controlled transport is at the beginning of tape (LDP) a test is 
made for the identification burst. To enable the test IDG (sheet 5 of 6, 
zone D8) goes true which causes RGATE to go true so that the front half 
of all the channels are enabled, NLO is held false because the identifica- 
tion burst is a 1 1 1 pattern and DATA is held false so that the control 
logic is disabled. Half way through the IDG waveform ITESTID is set 
true and the NOR gate D16/13 (sheet 6 of 6, zone A7) looks for data on 
Channel P and no data on Channels 1, 3, and 4. If these conditions are 
met the interface signal IDENT is set true. After the identification test 
is completed IDG and ITESTID are reset and IRGATE is set true so that 
the control logic will read the first record. 

5. 6. 7 ERROR DETECTION 

Hard errors (i. e. , \incorrectable errors) are of two types; parity errors 
and format errors. Parity errors are checked with the parity generator 
IC, El 7/6 (sheet 3 of 6,- zone C5), which generates odd parity of Channels 
DA/0 through DA/ 7 and compares it with the data from the parity Channel 
(DA/P). If the compare fails, the PE line goes true and the NAND gate 
D21/8 (sheet 6 of 6, zone B4) will be enabled during the read strobe for 
the character in error. Therefore, the IHER interface line will be 
pulsed at the same time the IRSTR pulse strobes the character into the 
controller if the character had a parity error. The strobed parity error 



line is available on pin 3 of the test connector J5 (NERl) for maintenance 
and test purposes. 

Format errors are indicated by the flip-flop F22/11 (FE) (sheet 6 of 6, 
zone E6) going true which sets the IHER interface line true and forces the 
logic to look for the end of the record by setting RCN7 true. With RCN7 
true a REND pulse will be issued when the DATA signal is false for 22 
continuous character times. 

The FE flip-flop is set true by one of the four inputs to the NAND gate 
E22/8 (sheet 6 of 6, zone E6). NDROPDET2 goes low when two or more 
channels have lost synchronization. This can occur any time after the 
lock-on signal (NLO) has gone false. The NERR2 input is the combina- 
tion of a buffer overflow error and the test for ones in the preamble and 
postamble. The buffer overflow error (NBODET) indicates that one of 
the channels has more bits of data than it can store. A test is made for 
ones in the preamble during the four character times DCN3 is true and 
DCN4 is false and the same is performed during the first 22 character 
times of the postamble when RCN5 is true and RCN6 is false. If, during 
these test periods, a one bit appears in any of the channels the NONEDET 
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NERR3 going low indicates that the first data character of the record was 
not transmitted within 22 character times from the time RCN4 was set 
true. This error occurs when one or more of the channels fails to detect 
the one bit at the end of the preamble. 

NERR4 is a test to verify that gap at the end of the postamble is within 44 
character times from the start of the postamble. This test checks that a 
false postamble was not detected in the center of a record. 
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5. 6. 8 ERROR CORRECTION 

If one of the channels looses synchronization during the record, 
DROPDET 1 will set the flip-flop (D23/15) (sheet 6 of 6, zone B6) COR- 
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zone B4) which causes the reconstructed data from the parity generator 
to feed to all the channels via the PARC line. At the same time the 
parity error NAND gate D21/8 (sheet 6 of 6, zone B4) is disabled by the 
correct flip-flop and IHER interface line is set true. 
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6. 1 INTRODUCTION 

This section provides information necessary to perform main- 
tenance adjustraents and parts replacement. Sections IV and V contain 
the theory of operation and schematics required for reference when 
electrical adjustments or troubleshooting are necessary. 

6.2 FUSE REPLACEMENT 

Fuses are located on the Power Supply assembly at the front of 
the formatter. 

Line Fuse: 1 amp, S. B. 
DC Fuse: 5 amp, F. B. 

6.3 SCHEDULED MAINTENANCE 

The formatter is designed to operate with a minimum of main- 
tenance and adjustments and replacement of parts is designed to be as 
simple as possible. •■ Repair equipment is kept to a minimum and only 
simple tools (e.g. Phillips-head screwdriver, standard screwdriver) 
are required in most cases. 

6.4 CLEANING THE FORMATTER 

The formatter PCBAs may require periodic cleaning to remove 
accumulated dust. It is recommended that a low-pressure air source 
be employed for this purpose. 

To clean the front panel, use a lint-free cloth moistened in 
isopropyl alcohol. 
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6, 5 PARTS REPLACEMENT ADJUSTMENTS 

When it is necessary to repair or replace a raajor formatter 

PCBA) the basic adjustments described in Paragraphs 6, 6 through 

6- ^- 6. 4 sVimild bfi ■nftrfnrmf^d- 



6. 6 ELECTRICAL ADJUSTMENTS 

The following paragraphs describe the test configurations, 
test procedures, and related adjustmients within the formatter. 

The following test equipment (or equivalent) is required. 

(1) Oscilloscope, Tektronix 561 (or equivalent), vertical and 
horizontal sensitivity specified to ±3 percent accuracy. 

(2) Digital Volt Meter, Fairchild 7050, ±0. 1 percent speci- 
fied accuracy, 

(3) Monsanto Counter Timer Model 100-B. 

6. 6. 1 ADJUSTMENT PHILOSOPHY 

Acceptable limits are defined in each adiustmen* Tirnrf^Hm-^ 
taking into consideration the assumed accuracy of the test equipment 
specified in Paragraph 6. 6. 

"When the measured value of any parameter is within the accep- 
table limits NO ADJUSTMENT should be made. Should the measured 
value fall outside the specified acceptable limits, adjustments should be 
made in accordance with the relevant procedure. When adjustments are 
made, the value set should be the exact value specified (to the best of 
the operator's ability). 
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Potentiometer R.4 is em"rilo"^''ed to a-diust the +5v "nower suddIv. 
Refer to Schematic No. 101335 and Assembly No. 101336. 

JNO 1 XLl 

The +5v supply must be checked and adjusted, 
if necessary, prior to adjusting the Fixed Fre- 
quency Oscillator or the Tracking Oscillator. 

6. 6. 2. 1 Test Configuration 

(1) Loosen the two captive screv/s located on the front panel 
and extend the formatter unit. 

(2) Depress and release the spring -loaded button located on 
the right side of the unit. This permits the front panel to 
swing down. 

(3) Remove the four Phillips-head screws securing the per- 
forated cover to the formatter assembly. The cover can 
now be removed. 

(4) Ensure that all relevant PCBAs are installed and proper- 
ly seated. 

6. 6, 2. 2 Test Procedure 

NOTE 

The ground (GND) and the i5v test points are 
located at the rear of the PCBA adjacent to J2. 

(1) Using a Fairchild 7050 Digital Volt Meter (or equivalent) 
measure the voltage between the GND (Ov) and the +5v 
test points on the topmost installed PCBA as follows. 



• PE Write/ Control, Assembly No. 101386 

• PE Read, Assembly No. 101381 

• NRZI Read/ Write, Assembly No. 101623 
(2) Acceptable limits. 

• +5. Iv maximum 

• t4. 9v minimum 

6. 6. 2. 3 Adjustment Procedure 

When the acceptable limits are exceeded, adjust potentiometer 
R4, located on the Power Supply PCBA as follows. 

(1) Monitor the voltage between the GND (Ov) and the +5v test 
point on the topmost installed PCBA. 

(2) Adjust R4 to + 5v. 

6. 6. 2. 4 Related Adjustments 

The Fixed Oscillator and Tracking Oscillator must be checked 
and adjusted when adjustments are made to the +5v power supply. 

6. 6. 3 FIXED OSCILLATOR (SINGLE SPEED FORMATTER) 

A fixed frequency oscillator is employed on the NRZI Read/ 
Write PCBA and the PE Write/ Control PCBA. Refer to the relevant 
schematic and assembly drawing. 

NOTE 

The +5v power supply should be checked and ad- 
justed prior to checking the Fixed Oscillator. 
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6. 6. 3. 1 Test Configuration 



A A ^7 T<:xQf -P 



T" /-» /- ori n T» o 



(1) Calculate the appropriate frequency for the Fixed 
Oscillator as follows. 

(a) NRZI 

• Frequency (KHz) = 14. 4 X Speed (ips) 

(b) PE 

• Frequency (KHz) = 9.6 X Speed (ips) 

(2) Record the operating frequency of the oscillator as 
measured between TP4 and TPl (Ov) on the Single Fixed 
Oscillator using a Monsanto Counter Timer Model 100-B 
(or equivalent). 

(3) Acceptable limits, 

• ±0. 5 percent of value calculated in Step (1). 

6. 6. 3. 3 Adjustment Procedure 

When the measured frequency exceeds the acceptable limits 
proceed as follows. 

(1) Connect a Monsanto Counter Timer Model 100-B (or 
equivalent) between TP4 and TPl (Ov) on the Single Fixed 
Oscillator. 

(2) Adjust potentiometer R5, located on the Fixed Oscillator 
assembly, until the measured frequency equals the cal- 
culated oscillator frequency (refer to Paragraph 6. 6. 3. 2), 



A c 



6. 6. 3. 4 Related Adjustments 
• None 

6. 6. 4 FIXED OSCILLATOR (DUAL SPEED FORMATTER) 

Formatters designed to operate with transports of different 
speeds are equipped with a dual fixed oscillator. Refer to the relevant 
schematic and assembly drawing. 

NOTE 

The +5v power supply should be checked and ad- 
justed prior to checking the Fixed Oscillator. 

6. 6. 4. 1 Test Configuration 

Establish test configuration outlined in Paragraph 6. 6. 2. 1, 

6. 6. 4, 2 Test Procedure 

(1) Set the ISPEED interface line false. This enables the 
oscillator circuitry designed to operate at the higher of 
the two specified frequencies. 

(2) Calculate the appropriate frequency for the Fixed 
Oscillator as follows. 

(a) NRZI 

• Frequency (KHz) = 14. 4 X Speed (ips) 

(b) PE 

• Frequency (KHz) = 9. 6 X Speed (ips) 

(3) Record the operating frequency of the oscillator as 
measured between TP4 and TPl (Ov) on the Single Fixed 
Oscillator using a Monsanto Counter Timer Model 100-B 
(or equivalent). 
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• ±0i 5 "nercent of value calculated in Step (2). 

(5) Set the ISPEED interface line true. This enables the 
03cixj.ai.or Circuitry "a-esignevx i.o operate au vij.e xOwer Oa. 
the two specified frequencies. 

(6) Repeat Steps (2) through (4) above. 

6. 6. 4. 3 Adjustment Procedure 

When the measured frequency exceeds the acceptable limits 
proceed as follows. 

(1) Set the ISPEED interface line false. 

(2) Connect a Monsanto Counter Tiraer Model 100-B (or 
equivalent) between TP4 and TPl (Ov) on the Fixed 
Oscillator assembly. 

(3) Adjust potentiometer R5, located on the Fixed Oscillator 
assembly until the measured frequency equals the higher 
of the calculated oscillator frequencies (refer to Para- 
graph 6. 6. 3. 2). 

(4) Set the ISPEED interface line true. 

(5) Adjust potentiometer R17, located on the Fixed Oscillator 
assembly until the measured frequency equals the lower 
of the calculated oscillator frequencies (refer to Para- 
graph 6. 6. 3. 2). 

6. 6. 4. 4 Related Adjustments 
• None 
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6. 6. 5 TRACKING OSCILLATOR (SINGLE SPEED FORMATTER) 
A tracking oscillator is employed on the PE Read Recovery 

NOTE 

The +5v power supply should be checked and ad- 
justed prior to checking the Fixed Oscillator. 

6. 6. 5. 1 Test Configuration 

(1) Establish test configuration outlined in Paragraph 6. 6. 2. 1, 

(2) Ensure that the formatter is in an inactive state, i. e. , 
controlled transports not performing a read or write 
function. 

6. 6. 5. 2 Test Procedure 

(1) Calculate the appropriate center frequency for the track- 
ing oscillator as follows. 

(a) PE PCBA Version 

• Frequency (KHz) = 39. 2 X Speed (ips) 

(b) PE Wire Wrap Version 

• Frequency (KHz) = 37. 6 X Speed (ips) 

(2) Record the center frequency of the oscillator measured 
between TP4 and TPl on the Tracking Oscillator 
assembly using a Monsanto Counter Timer Model 100-B 
(or equivalent). 

(3) Acceptable limits. 

• ±1 percent of value calculated in Step (1). 
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6. 6. 5. 3 Adjustment Procedure 



VvTieii the iiieitsured frequency exceeds the acceptable limits 
proceed as follows. 

(1) Connect a Monsanto Counter Timer Model 100-B (or 
equivalent) between TP4 and TPl (Ov) on the Tracking 
Oscillator assembly, 

(2) Adjust potentiometer R5, located on the Tracking 
Oscillator assembly until the measured frequency equals 
the calculated oscillator frequency (Paragraph 6. 6. 5. 2). 

6. 6. 5. 4 Related Adjustments 
• None 

6. 6. 6 TRACKING OSCILLATOR (DUAL SPEED FORMATTER) 

Formatters designed to operate with transports of different 
speeds are equipped with a dual speed tracking oscillator. Refer to 
the relevant schematic and assembly drawing. 

TS.T/^'-mT' 

The +5v power supply should be checked and ad- 
justed prior to checking the Tracking Oscillator. 

6. 6. 6. 1 Test Configuration 

(1) Establish test configuration outlined in Paragraph 6. 6. 2. 1, 

(2) Ensure that the formatter is in an inactive state, i. e. , 
controlled transports not performing a read or write 

function. 



6. 6. 6. 2 Test Proced-ure 

(1) Set the ISPEED interface line false. This enables the 

^^^411-^ + ^-.. ^i-^^^-.-.H--^-,r. A ^ ^i ^-^ ^^ -J.^ ^-^^-^^4.^ -,4. 4.1,„ 1,4^1 _r 

VJD «^xj.j.ci.i.<^x v^xj. V. U.J.UX y vxc; ox^xxc^vj. u<m> Kj^js:ix a.1^^: txx, bxxc xxxgiicx ujl 

the two Specified frequencies. 

(2) Calcmate the appropriate center frequency for the Track- 
ing Oscillator as follows. 

(a) PE PCBA Version 

• Frequency (KHz) = 39. 2 X Speed (ips) 

(b) PE Wire Wrap Version 

• Frequency (KHz) = 37, 6 X Speed (ips) 

(3) Record the center frequency of the oscillator measured 
between TP4 and TPl on the Tracking Oscillator assembly 
using a Monsanto Counter Timer Model 100-B (or equiv- 
alent). 

(4) Set the ISPEED interface line true. This enables the 
oscillator circuitry designed to operate at the lov/er of the 
two specified frequencies. 

(5) Record the center frequency of the oscillator measured 
between TP4 and TPl on the Tracking Oscillator assembly 
using a Monsanto Counter Timer Model 100-B (or equiv- 
alent). 

(6) Acceptable limits. 

• ±1 percent of value calculated in Step (1). 

6. 6. 6. 3 Adjusted Procedure 

When the measured frequency exceeds the acceptable limits 
proceed as follows. 

(1) Set the ISPEED interface line false. 
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equivalent) between TP4 and TPl (Ov) on the Tracking 
Oscillator assembly. 

i'^'S Adiiifit notftntiometer R5 located on the Tracking Oscil- 
lator assembly until the measured frequency equals the 
higher of the calculated oscillator frequency (Para- 
graph 6. 6. 6. 2). 

(4) S^t the ISPEED interface line true. 

(5) Adjust potentiometer R17 located on the Tracking Oscil- 
lator assembly until the measured frequency equals the 
lower of the calculated oscillator frequency (Para- 
graph 6. 6. 6. 2). 

6.6.6.4 Related Adjustments 
• None 



SCHEMATICS AND PARTS LISTS 



7. 1 INTRODUCTION 

This section includes the schematics, assembly drawings, 
parts lists, and logic level and waveform definitions. 

7.2 SPARE PARTS 

Table 7-1 provides a description of the spare parts. When 
ordering spare parts customer should include model and serial number 
of the formatter. 

7. 3 PART NUMBER CROSS REFERENCE 



Table 7-2, Part Number Cross Reference, provides a cross 



Table 7-1 
Spare Parts List 



Item 


Part No. 


1. 


PE Formatter, Read PCBA 


101381-01 


2. 


PE Formatter, Write PCBA 


101386-01 


3, 


NRZI 7/9 Read/Write PCBA 


101623-01 


4. 


Interconnect PCBA 


101367-02 


5. 


Fixed Oscillator PCBA (PE 25 ips) 


102096-05 


6. 


Fixed Oscillator PCBA (NRZI 25 ips, PE 37. 5 ips) 


101362-06 


7. 


Fixed Oscillator PCBA (PE 12.5 ips) 


101362-03 


8. 


Fixed Oscillator PCBA (PE 22. 5 ips) 


101362-05 


9. 


Fixed Oscillator PCBA (PE 18.75 ips, NRZI 12.5 ips) 


101362-04 


10. 


Fixed Oscillator PCBA (NRZI 25 ips) 


102096-06 


11. 


Tracking Oscillator PCBA (PE 37. 5 ips) 


101395-01 


12. 


Tracking Oscillator PCBA (PE 25 ips) 


101395-02 


13. 


Tracking Oscillator PCBA (PE 12.5 ips) 


101395-04 


14. 


Tracking Oscillator PCBA (PE 22.5 ips, Dual) 


101395-09 


15. 


Tracking Oscillator PCBA (PE 25 ips) 


102094-02 


16. 


Power Supply Assembly 


101314-01 


17. 


Power Supply PCBA 


101336-01 


18. 


Switch, Rocker 


506-0808 


19. 


Fuse, 1 amp, S. B. 


663-3510 


20. 


Fuse, 5 amp, F. B. 


663-3050 


21. 


Extender Board 


101595-01 
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Table 7-2 
Part Number Cross Reference 



PERTEC 
Part No. 


Manuf actur e r 


■J- 
Manufacturer Part No.^ 
and Description 


Capacitors 






130-2215 


QPL 


DM-15-100J (220pf, 500vdc, 5%) 


130-4715 


QPL 


DM-15-471J (470pf, 500v dc, 5%) 


131-1020 


Callins Ind. 


424B102K (0.001/tif, lOOv dc, 10%) 


131-1030 


Callins Ind. 


424B103K (0.01/if, lOOv dc, 10%) 


131-1040 


Callins Ind. 


424B104K (0. 1/if, lOOv dc, 10%) 


131-2230 


Callins Ind. 


424B222K (0.022iaf, lOOv dc, 10%) 


131-3320 


Callins Ind. 


424B332K (0. 0033,Af, lOOv dc, 10%) 


132-2752 


Components, 
Inc. 


EG35-275-10 (2.7Mf, 35v dc, 20%) 


133-7060 


Mallory 


MTA70E20 (70/^d, 20v dc, -10+100%) 


134-3000 


STM 


60C15BAS33 (3000/ifd, 15v dc) 


134=8000 


STM 


91C25HC822 (8000/iifd, 25v dc) 


Diodes 






300-4446 


Components, 
Inc. 


1N4446 


Diodes, Zener 






330-0685 


Motorola 


1N4736A 


Integrated 
Circuits 






700-4180 


Texas Instr. 


SN74180N (8 -bit odd/even parity- 
generator) 


700-7400 


Texas Instr. 


SN7400N (Quad 2 input, NAND) 


700-7402 


Texas Instr. 


SN7402N (Quad 2 input, NOR) 


700-7404 


Texas Instr. 


SN7404N (Hex Inverter) 


700-7416 


Texas Instr. 


SN7416N (Hex Buffer Inverter) 


700-7420 


Texas Instr. 


SN7420N (Dual 4 Input NAND) 


*or equivalent 
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Table 7-2 
Part Number Cross Reference (cont'd) 



PER TEC 
Part No. 


Manufacturer 


Manufacturer Part No.* 
and Description 


IC's (cont'd) 






700-7430 


Texas Instr. 


SN7430N (8 Input NAND) 


700-7440 


Texas Instr. 


SN7440N (Dual 4 Input NAND Buffer) 


700-7450 


Texas Instr. 


SN7450N (Expandable Dual 2 Wide 2 
Inputs and /or Inverter Gates) 


700-7476 


Texas Instr. 


SN7476N (Dual J-K Flip- Flop) 


700-7486 


Texas Instr. 


SN7486N (Quad 2 Input Exclusive 
OR Gate) 


700-7493 


Texas Instr. 


SN7493N (4-Bit Binary Counters) 


700-7495 


Texas Instr. 


SN7495N (4-Bit Right Shift, Left Shift 
Registers) 


700-7496 


Texas Instr, 


SN7496N (5-Bit Shift Register) 


700-8360 


Texas Instr. 


SN15836N (Hex Inverter) 


700-8440 


Texas Instr. 


SN15844N (DTL IC) 


Rectifiers 






ZOl-3228 


RCA 


2N3228 (TO-66) 


201-4654 


RCA 


A r\ / r- A /m /~\ f \ 
^yjOD^ \LKJ-0) 


Resistors, 
Carbon Cortip 


QPL 




100-1015 


QPL 


RC07GF101J (1/4W, 5%, 100 ohms) 


100-1025 


QPL. 


RC07GF102J (1/4W, 5%, 1000 ohms) 


100-1035 


QPL 


RC07GF103J (1/4W, 5%, lOK) 


100-1515 


QPL 


RC07GF151J (1/4W, 5%, 150 ohms) 


100-2205 


QPL 


RC07GF220J (1/4W, 5%, 22 ohms) 


100-2215 


QPL 


RC07GF221J (1/4W, 5%, 220 ohms) 


100-2225 


QPL 


RC07GF222J (1/4W, 5%, 2.2K) 


100-2235 


QPL 


RC07GF223J (1/4W, 5%, 22K) 


100-3305 


QPL 


RC07GF330J (1/4W, 5%, 33 ohms) 
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Part Number Cross Reference (cont'd) 


PER TEC 
Part No. 


Manufacturer 


Manufacturer Part No. 
and Description 


Resistors, CC 
(cont'd) 






100-3325 


QPL 


RC07GF332J (1/4W, 5%, 3.3K) 


100-4715 


QPL 


RC07GF471J (1/4W, 5%, 470 ohms) 


100-5625 


QPL 


RC07GF562J (1/4W, 5%, 5.6K) 


100-5635 


QPL 


RC07GF563J (1/4W, 5%, 56K) 


100-6815 


QPL 


RC07GF681J (1/4W, 5%, 680 ohms) 


100-6825 


QPL 


RC07GF682J (1/4W, 5%, 6800 ohms) 


101-1005 


QPL 


RC20GF100J (1/2W, 5%, 10 ohms) 


101-1025 


QPL 


RC20GF102J (1/2W, 5%, l.OK) 


101-1825 


QPL 


RC20GF182J (1/2W, 5%, 1.8K) 


101-2705 


QPL 


RC20GF270J (1/2W, 5%, 27 ohms) 


102-6815 


QPL 


RC32GF681J (IW, 5%, 680 ohms) 


110-0011 


Dale Electr. , 
Inc. 


RS-10 (low, 3%, 0. 1 ohm) 


Resistors, 
Variable 






121-1020 


Helipot Div., 
Beckman Instr. 


79PR1K (IK, 3/4W, 10%) 


Sockets 






503-7541 


AMP, Inc. 


583529-1 (16-pin, IC, solder 
terminal) 


503-7544 


AMP, Inc. 


583527-1 (14-pin, IC, solder 
terminal) 


503-7613 


AMP, Inc. 


1-380852-0 (16-pin, IC, wire wrap) 


503-8358 


AMP, Inc. 


1-380845-0 (14-pin, IC, wire wrap) 



Table 7-2 
Part Number Cross Reference (cont'd) 



PERTEC 
Part No. 


Manufacturer 


■K jr r 2. TD-%~4. -NT^ * 

XVXclIlUJ.ei.^l,u.J. ex J. a,± t. i-m->. 

and Description 




Transistors 








200-3053 


Motorola 


2N3053 (NPN) 




200-3055 


Motorola 


2N3055 (NPN) 




200-3771 


Motorola 


2N3771 (NPN) 




200-4037 


RCA 


2N4037 (NPN) 




200-4123 


Motorola 


2N4123 (NPN, Switching) 




200-4125 


Motorola 


2N4125 (PNP, Sudtching) 
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2] WHEN ALTERNATE CONNECTOR IS USED. IT 

IViUO i DC UOCU ll\ ALL. i^WIMIMCL- I Ut-( 

POSITIONS ON APPLICABLE DASH NO. 

|] WHEN ASSEMBLING BOTH THE -01 AND -02 VERSIONS, 
MASK REMAINING CONNECTOR MOUNTING HOLES 
BEFORE WAVE SOLDERING. 
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COMPONENT SIDE 
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ETTERING A^C• REF DESIGNATIONS INDICATED 
EIJJ APPROX AS SHOWN ON FAR SIDE OF BOARD. 
[g THIS ASSY SHALL BE MADE FROM PROCESS 
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^ RUBBER STAMP PART NO, INCLUDING VERSION 
NQANO ISSUE LETTER. 
I. ASSEMBLE PER STANDARD MFG fVlETHOOS. 
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\ 
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a -|^i>»^ >« OfiNCfreS 0PEN COLLECTOR OUTPUT. 

7. INTERNAL LABEL [siT) DENOTES COORDINATE LOCATION ON ASSY. 

fg] CIPCUtT 100 IS TYPICAL OF ClfiCUITS 200 THRO 900, 
^ CtRCUfT too »S CmNHEL P, LOCATION Al THRU AW. 
CIRCUIT 300 IS CHAWNEL a iOCATlON Bi THRU «I6. 
CIRCUITS 300 Thru 900 ARE CHANNELS i THRU 7 
RESPECnVELY, LOCATION CI TM«U Ct6 ON THRU Kl THRU KI6. 
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USO! IS CIR0U4T 90a SINGLE DIGIT fi£FEPENCE 
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CIRCUITS, ex: U<, U2. 
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3. ALL RESISTORS ARE i/4%^% VSALUES ARE tN OHMS, 

?. ALL CA««:iT<WiS AflE 2i^WF, 3fcw,iiO%. 
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R23 
330 



IRO/0 
(SM3» 



IRQ/i 
(SH 3) 



220 I ! 

-• * i— «^ 



■ R24 I 

^330 . 

R2! i 
220$ 



IRD/2 
CSH 3) 



R25 
330 __ 

K26i 

220 < 



R30 
J30 



IRD/3 
CSH 3) 



IRD/4 

(SH 31 



IR/6 
,SH 3) 



IR/7 
(SH 3) 



IRSTR 
(SH 5) 



(SH 6) I 



P^ 



AI2 i 1 1- 



IPD/- ^ — \ 3i 



iR3: 
> 330 

"" R23 
220 



ri 



■> R32 

^ 330 [ 

~' R29 <. 
22C ■? 



II 



ISO/ 5 

'SH 3) 



:rd/6 

(SH 3) 



:rd/" 

:SH 3; 



r- 



;CER 


fc — r- — 1 


A^'i 


5H 5} 


«.,-, ,,j 


Aas 


IFMK 


^^^ 1 


325 


SH6) 


H 


326 


atsi 


^ ■ 


A2 4 


3H 6) 




i2J 



-J ov 



iC 



BSD 



I — i Ate 
I I 

+ 1 A<J9 

* 1 iSO 



POWER 
PLANE 



0¥(L) 

PLANE 



'^'CM PC*E5 "r,. 
CCNNECTOR ji 



VIA 

MOTHER BOARD 



OQWER 
PLANE 



— I A49 (■ ^ 

\ ) GROUND 



l-^i^J..,^^ 'fAA. 



TITIE SCHEMATIC (PCBA) 
READ iSOO CPI 
PE FORMATTER 



101380 



BfscairnoM 



SEE SHEET i 



IPiO! 


F^ SE£ inEei ^ FOR 
ISJ typical CiSCUlT 


TFiC 




U;9 


^^-^.: 




; !lFr4 >- — — -1 r!»Cy:T iOC (CNANWr^ P) 



TPIC2 




IRD/0 O — A- 



TP!0< 

:rd/2 &-- *- — 



TPi05 



IRD/3 O— ^ 
J2-A7 



® 



IRD/4 O *- 

J2-BI0 



IRO/5 O- 
J2-A12 



I 



<? 



IRO/T O — i- 
J2-B13 



-t1Y7:7v^p^ 






TOiC^ 




r^ 










:,2 U25 




:^, :!?24 



J U25 



(•) 



1^ ! •■?< V- 



S>i/6 



CIRCUIT 700 (CHANNELS) 







-O lR/6 



I 1„ tt3» f 

rRD/6 O — • 

J2-AI3 



1 w2 '^ 

OATA/eT 



Ji-A« 



TPI09 ) 



I a l-'^' 

-! — yr — \ Ro/7 






CiRCuiT 900 vCnANNEi. 7) 



OATA/rfN., 



TP20<» 



IfSV 

J1-A42 






MCMTOR 


S 


OCK 


ET 


j5 


■^_ 




Ie2J 


KORO''/^ ^S- ^ 


1 2 


\— 


NDRO=,C * 


\ 1 


\ 


NDRjF/ 1 


1 14 


I 


NOROP/2 


i 15 


i 


NDROP/3 


! s 


; — 


NDROP/-? 


1 .= 







NDPOP-'S 
NDROP/6 , 
N0R0:=/7 iSH -5 






— 


: Z 




— 


NERRi (Si^ £} 


\ - 




— 


NERR2 (Sm 6' 


: 5 


1 — 


NERR?. (SH 6; 


: 6 


. — 


NERR4 (Sm 6; 


i 12 




— 


R&ATE, (SH % 



i/l ^- 






9) GENERATOR 






r-0 



6 tSH 6) 



NDSOR/P 



■ jiJBiD } jB^XK -♦ 



1^^ 



NDROP/O • * ^ 

(Sh 4) 






U3i6 



. U2'6 



NDROP/2 

(SH 4) 






'P''^" * 






, U6i6 u^i4 

3^^}i — IJ^^^"^ — ^ 



NDROPi 
(SH 6} 



NDROiy'3 
CSH 4) 



NOROP/5 

(SH4) 



i 'iQ U7I5 5U7I6 



CSH 4) 



U8ie U8I4 



r^3El> 



5 uet6 



! I 



2 "^ " usit 






t 

CHDET 
(SH ^ ■ 



(SH 4) 
=OSTDt 



^R3. 

-y 470 



» 

'SH "1) 



NONEDET/P 



NONEDET/7 

CSH 4) 



(SH4") 
NBOOET/P 



NONEDET 

(SH 6) 



. R2 
1470 



MBOOtT/7 
{SH4) 



-» •- NBODET 

(Sm 6) 



COMBINED CHANNE: 



F 



!D 



V- 



pec 



\i^k 



i-^_^^^^_p^ TITLE scHEMATiC (PC6A) 



=11 



READ reoo cp: 

PE FORWA-;-T£F 



iacv , 






-^j,"!"^ 



P*SC •»- 



r ' ^ CHOET/o.O,! THRU 

" ^ (SH 3) 




D*/SO, ■ --Rt 



tT/',0, I IriRlj '' 



^JBOOE'/°,0,l THRU 
■.SH i) 



;gate/o i 2 

;;kt 200 i 400 ON'. 



iNV/F;0,2,i,€,.^ (Shi S; 
;C<T 100,200.400, 
'00. 30C i 300 ONir; 

NENV/0,2 'SH 5) 
•'CKT 200 THRU 600 : 









••«« «u Mum COMWB 



NDlViOijAL CrANNSL lOG:C 



r'^'M.,^:. 



TITU 



iCHEMATiC (PCcA) 
READ iSOO CPI 
fE FORMATTER 



101330 







■ IVIKOHi 


.. . 






HKtirilON 


»*nj M icHiilMn 


-i 


SEE 


SHEET 1 


! 1 1,: 



TRACKING 

OSCUtATOR 




,ty"' 



f -B 



•^■ ^■j^^jog; 



READ CONTROL LOGtC 



.?^.^..- 



~± 



PBC 



^"'^ SCHEMATIC (PCBA) 
«EAD 1600 CPI 

Pt FORMATTEI? 



r 



-— — - _ ftxi MOt 'triM' 



I0i3?0 



Ui %iit... 



It ion 



CSH 35 ?0ST06 T — 



'SH 3', NONEOET 



-i>^ NRCNr (SH 5) 



*- (S/PCN?) (SH 5) 



PfiESET (SH4) 
CS/FE) CSH 5) 




C NERRI . J5-3 (SH 3) 

-O NERR2, Ji"^ ;SH 3) 

■l£RR3, J5-5 (SH 3) 

O NERR4, J5-6 (SH 3) 



^5TS 
'SH 5) 





; i^ 


Ui3 




CORRECT 




1 1 

■ i > 'c 


:5; 

1 






! 
16 


023 








: 




Ml 






J2j=22 h. 



rP2 



2 ; JI-A24 

»- PARC 

(SH 4) 



ICEH 
JI-425 







READ CONTROL 4. ERROR 



f -A 



•'^ \— wf Jf Ji^xiL 




PEC 



'^i-l^ SCHEMATIC (PC8A) 
READ 1600 CPI 
PE FORMATTER 



■SOCKET 
503-754! 



. . . Ri R4 

jO o pp 











O 9^>0O<=>e O 94=3« 



«N0O 



5C-3-75^' 



" nm Fiis 



on 



i 14 \, ii4 I 

I aC4 = 



'2 > 112 I 

n t> in I 



EM 



C3C3 C3 

1° t' IIP i FTio 



9 >i09l 

7 FTon 



Sol 



LZfii 



^m. 



6 t) t06l 
5 bl05l 
* t> 104 I 



t> 206 



C8 



SM 



204 



3 |? 103 1 Fggl 



2 FioTl ci Hoi 



= 02 

Hi" 



CIS Rjg- 



FTis" 



FW 



F4r5 



FSlT] F4T4 

CIO =aCI5 



my 



C3 






F4T2' 



Hi 



C9 2CI4 c 

l> 310 I F4iO 



F ?Q9 l 



EMI 



R08 



P407 



t> 306 I EUSI 



013 



^3051 



CI8,^ 



{> 4041 



t? 303 I r403 



EHIE 

038 «=0 

Esia 



I ^^==044'^,— 



OH=>OR|4 

aC26 
«K=>eR!3 

gum 

ElUD 
gsm 
ran 



=«C3I 

BUS 
EHI] 



SMI 

EOm 



ejhq 
Ens 

E3Hi3 



= 049 

gpSTi ggsn Fim 

= 037 c=j C43 »<=i« R34 

mssn wsn fu4oi 



Em] 

EZTFI 



EMEl 



EaEE 

Em: 



C20 «C25 2C30 

Eim E'^iTl FTm rrm 



Fn4i Fgin Fim 

C3C36 =3 042^ =C48 



em: 



PW i grm Em: 



ESE 



Enn Esin Fmn fsiti iie 

CI9 caC24 C3C29 =>C35 =3 041 ' 



t> 510 I t? 610 I > 710 I t? 810 I t) 910 I 

E5Q91 ESQfl FTQFI ^8091 P909l 

gson ^6581 ftofi g^n gggn 

F5071 g6on ftoti vmn wm 

!> 506* t> 606 f b 706! t? 806 f b 9061 



iC47 



C23 ° 028,^ . C34,^ C40.^ 

FsSn FsoFl FtUFI FS^JF 



C46. 



b 564 I ^ 604 I % It^ } ^ 364 

Ffo5i rson FTun fiot 



g9^J51 



h Qn^ I 



r9Q3 



E^02l EM 

07 *c=i CI2 ♦= 

^030-1 PD40n "*° 



L 



^ 



CI7 EsoTl E^a FTon EffiDc3f> ^l2l 

O ♦C3 C22 ♦C3C27 *c=i C33 *C3 O ♦a 045 

P U^ EimD guTsn 5D5oii "*° ro9on 

^£ 'F '6 'H 'K 



101350-01 




!O13S2'0l [4. 




p] DESIGNATION U* IS INTENtlONALY OMITEO 
ON SOME ICS FOR CLARfTY. 



m 

^ SEE TOP BILL FOR CORRECT VERSION 



FOR PARTS AFFECTED BY VERSION 
WO. SEE TABLE 31 » 



OF TfSACKfNS OSCI' LATOR. 



2. 



THIS ASSY SHALL BE MADE FROM PROCESS 
BOARD 101382-01 REV E AND SUBSEQUENT. 

RUBBER STAMP ASSY PART NO. INCLUOiNG 
VERS»0»# AND ISSUE LETTER. 

ASSEMBLE PER STANDARD MF6 METHODS. 

REFERENCE DRAWINGS: SCHEMATIC- 101 380 
SPECIFICATION- IC 



384 



notes: UNLESS OTHERWISE SPECIFIED: 



TABLE I 



PART NUMBER 



100-1025 



100-2215 



iOO-3315 



100-4715 



132 -2752 



700-4180 



700 - 7400 



700 - 7402 



Ri7 



REFERENCE PES I G NAT I ON 



RU5-8J5J8-2U26-29 



R4.9-I2. 16. 22-25. 30-33 



R2,3J3J4.34 



CI-50 



UI5 



UIO, 27,38.107-907.115-915 



700 - 7404 



UI2, 34,36.39,108-908,111- 911.116-916 



700-7416 



700 - 7420 



700 - 7440 



700-7450 



700-7476 



700-7486 



700 - 7493 



700 - 7495 



700 - 7496 



UI4.2I. 40.109-909 



U2, 5. 7.114-914 



U8JUI6J8. 20. 22.23.102-902,105-905 



U6, 9. 26. 32. 33. 35. 42 



UI7,37 



UU3,4,I3, 24,41, 43- 47, 103-903,104-904, 
106-90 6.HO-9IO 



UI9, 25,31 



U28, 29, 30, 101 -901 



UII2-9I2 



UII3-9I3 



615-4703- 
4 REQD 
MFG HD 
THIS SIDE 



G-CM]-0,p G-EShO 
OOZD-Op G-CEn>0 



/ 



I 



m 

A 


INTERN 


VERSION 


«Ja 


-01 


5 


-02 


U: 


-03 


6^ 



606-0400 
TV / 4 REQD 



101350-01 
REF 




6i5-4703- 
4 REQD 
MFG HD 
THIS SIDE 



DETAIL B 
scale: 2/1 



r- DENOTES POLARITY ORIENTATION 
\f6R ALL CAPACITORS 



If 






\ 




+CZ3 



B 



DENOTES PIN I FOR 
ALL ICS AND SOCKETS 



Jo-SES-O 



CHH2D-G p G-E25rOG-tE2IK> O G-IEShG 
DETAIL C 



scale: 2/ i 




101382-0 

REF 



TABLE n 



m 


INTERNAL INTERFACE 
RESISTORS 


TRANSPORT INTERFACE 
RESISTORS 


VERSION 


RUR4 THRU R!2 


R15,RI6,RIS THmj R33 


-01 


USE 


USE 


-02 


USE 


OMIT 


-03 


OMIT 


USE 




DETAIL A 

scale: 4/ I 

INSTALL IN 
DIRECTION 
SHOWN 



6I5-80IO 
4 REQD 







tmawna* 








VERSION 


TABL 


E S 








"no 


Ul9,20j3 
U54-57 
U65-67 


!, 32,41-44. 
,59-6!, £3, 
70-73 


i 


R!-48 ; 


H5i-68 


Wl,2 


DESCRIPTION 


-01 




USE 




USE i 


USE 


OMIT 


NORMAL 


-02 




USE 




OM!T ; 


USE 


OMIT 


OMiT CONTROLLER INTEFiFACE TERMINATOR 


-03 




USE 




OMIT 


OMIT 


OMiT 


OMIT CONTROLLER AND TRANSPORT !NTE«FACE TERMINATORS 


-04 




OMIT 




USE 


USE 


USE 


READ ONLY 



GROUND AND PCweo PIN NUMBERS 



INTEGRATED CIRCUITS 



700-7400 ,7402 ,7404,7416, 
7420,7440,7450, | 
74160,8440 I 



700-7476 



700-7493 



6i U29 

-d 

J C9 



8j H9 



Ui5 

13! Be 



(?. 



L 



INRZ •■ 
tSH3l 
!SH3) 
IS6L 




*-^ U56-I0 
<SH6i 



I02PI, K^ice t I02)0S- 



ir**t#*« '■'^m':}^M¥i0k^^- ■ ^*«!*s5)«jWfi^o^jW'> 



.3 


UIO 

7402 


U20 
74180 








^ 


.2 


U9 1 

7404 1 


UI9 
7404 





8. ALL FLIP fLOPS tlSEO FWCTIONALY *S FOLLOWS: _<^t 
[23 SEE VEftSKW* TASLE FOR USAGE. 

6, --|^^^>»^ "■ DEMOTES OPEN COLLECTOR OUTPUT, 

5t WTERMAL LABEL jcz) DENOTES COOROtNATE LOCATfON ON ASSY. 
Q ALL INTEOflATEO CIRCUITS ARE PEC PaRT NO. PREFIX 70C- 

i. ALL CAPAC'TOPS ARE 2.?UF. )0OV,IC% - 

2. ALL RESISTORS *RE t/4W, 5%, VALUES ARE IN OMIWS. 

L ICFERENCE ORAWMtSt ASSEMBLY-WiSBfe 

SPECfFICATICW H01S*9 

NOTES :UWt-E£i. OTIrCRVVISE SPECIFIED: 




^ ' "" ' •' 1 



./-B 



^EFeSBEislCJe- 


oe.*,t4,iJ*<^io»j 


UKST UfttO 


Ofti-eTKOs 


RTlA- 




cw. 




U7& 




TP09 




-Tpase 




,-IP2, j i 



ymc 




SCMEHtATK: f>C8AS 
W«{TE-lfeO0 CPI 
PE FORMATTER 



' ■ -■■■ " ' ' " • • '^ J » * I* * * f^^T*?*?^ I ' l " 1 C n i 



DENOTES PIN 






Jt 2 4O0OIO0O5O6O 



09 100 o o 
(1 ^ . 

8 







\. 



• • •. 

O 4' « 



gU4g| 



c c c 

• • • 



I 0+5V 

♦ a O6NO 
C25 



^3 Fuiol EfilS ES^ MRBt 

.2 nj9n rum 



o • 
12 



^om gpgn '-- gsMf sffio 



o- 



+c=iC3 4-CZIC6 



Fu3gi gnia 

+c=iClO /'*aGl4^ 



" DU8 



DU? 



rU6" 



DUI8 



ruTT 



UI6 



t) U5n gU43i 



+aCl8 +aC20 
gUSgl &U6I [ 



&U30! FU4g 



5TJ55" 



DU29 



^U4r 



+ !=!C2 3 'fcrjCS 



^Ul5" 



i a DU5I 



D UI4 



+ OC9 *t=3CI3 

^lJ27l FU39] 



DU54 I DU59 

+ aCt7 • 



PUT 



! ^ 



FDUl Fu26l MM 



^U5T1 



Fusn 



PU5I 



+ CZ1CI9 



+1=^22 

gum 

DU66 ! 
t)U65 I 
. DU64i 



g07^ 
'c=jC24 

gU72l 

rozn 



+ aC23 



PU70I 



GNO O 




IQ<387-0I [4 



^ SEE TOP BILL FOR CORRECT VERSJON 

OF 13 PiN DIP JUMPER PUTR3RM. 

E FOR PARTS AFFECTED BY VERSJON Na 

SEE TABLE n.. 

fil ;5£E TOP BiLL FOR_ CORRECT VERSION 
""^ OF FIXED OSCILLATOR. 



4J THIS ASSY SHALL BE MADE FRO«* PROCESS 
BOARD 101387-01 REV C AND SUBSEQUENT. 

Qi^FUieeKfl. STAWP, ASSY FUR^ MS^IPICLUOING 
^"^VE^RSIOI* AND ISSUE LETTEm" 

2. ASSEMBLE PER STANDARD WFG METHODS. 

I. REFERENCE DRAWINGS: SCHEMATIC- 101 385 

SPECIFICATI0N-I0I389, 

wnTF'^' I irui F5« nTucDu/icc c.otrr-\c \c t\ 



TABLE I 



PART NUMBER 


REFERENCE DESIGNATION 


100-1025 


R69-72 


100-2215 


R'.3,5,7, 9,11,13,15,17,19,21,23,25,27,29,31, 
R33,35,37,39,41,43,45,47,49,5i,53,55, 
R57, 59, 61,63,65,67 


100-3315 


R2,4,6,8,I0,I2,I4,I6,I8,20,22,24,26,28, 
R30,32,34,36,38,40,42.,44,46, 48,50, 

R52,54, 56, 58,60,62,64,66,68 


100-4725 


R73 


100-8205 


R74 


131-1030 


C26 


»32-2752 


CI-25 1 



700-7400 



700-7402 



700-7404 



700-7416 



700-7420 



700-7440 



UI5,23,3I, 32,41,42,43.44. 56,71 



UiO.1 1,13,27, 55, 58,68,69,72.73 



U6,7.9,I8, 19,34,53,70 



U33,45,45, 57,62,63 



UI4,28,47,64 



U5,8,40 



700-7450 ! UI2 



700- ■'4 76 



700-7493 



700- 4180 



700-8440 



100373-02 

514-8711 



UI,2.3,4,I6,I7,2I,22,29,30 ,48,54, 55. 
U60,6I, 65,66, 67 



59. 



U49,50,5I,52 



U20 



U24,25.26. 36, 37, 38,39,74.75 



Wl,2 
SI 



—J 



!0! 3 50-01 REF 




4 REQD DETAIL € 

MFG HD SCALE;2/I 

THIS SIDE 



1387-01 



.^f 



"AaL£ IT 



U!9,2C,3!,32 , ' ! ! '" 

U65-67,70-73| 



1 -01 

j 


! 1 

U^ED USED 


1 p^ 

USED 1 ^ 


1 

-02 


USED ''°' 
lUSEO 

t 


USED ' ^ 


-03 


1 

1 NOT 
USED 

|US£D 


NOT j ^ 
USED h^ 




1 


■— 



-04 ; NOT USED j USED I USED i I'; 



a 






m 



SEE_TOP BILL FOR CORRECT VERSION 
\-" ,z p":., „ir ^UiViFER Fi_ATFORM. 

FOR FAR-S AFFECTED BY VERSION NO. 

SEh TABLE II. 

3EE TOP BILL FOR CORRECT VERSION 
OF FiXED OSCILLATOR. 

Ti_iC aCCV Oli,-, II r-,r- .^.-v^ _„_.. . 

■■ ^ /i 'i';^ *^»jjj Cir!i4i^u DC tviiji ;»~ ■-'-■■■ 'IV; tjuf i.'i. s^ v 

BOARD 101387-01 REV C 'aNd" SUb'sEQUENT." 

[3 RUBBE^ STAMP ASSY PART NO INCLUDING 
VERSION AND ISSUE LETTER. 

2. ASSEMBLE PER STANDARD MFG METHODS. 

^ REFERENCE DRAWINGS: SCHEMATlC-101385 

SPECIFICATlON-101389, 

notes: UNLESS OTHERWISE SPECIFIED. 



TABLE I 



PART NUMBER 



iOO-!02 5 



REFERENCE DESIGNATION 



R63-72 



100-2215 



tOO-3315 



100-4725 



100-8205 



131-1030 



132-2752 

700-7400 



'00-7402 



700-7404 



700-7416 



700- ■»20 



700-7440 



lt)0-7450 



f^lA5,7, 9,11,13,15,17,19,21,23,25,27,29,31, 
R33,35,37,39,4!,43,45,47,49,5I,53,55, 
R57,59, 61,63,65.67 



R2,4,6,8,I0,I2,I4,I6,I8,20,22,24,26,28, 

R30, 32,34,36, 38,40,42,44,46,48,50, 
R52,54, 56, 58,60,62,64,66,68 



R73 



R74 



C26 



Cl-25 



UI5,23,3I,32,4.',42,43.44. 56^71 



m0,l I.I 3,27. 35, 58,68,69.72 .73 



U6,7,9,t6,t9,34,53,7D 



U33,45,46, 57,62.63 



UI4,28,47,64 



U5,8,40 



UI2 



700-7476 f '^''2.3,4,16,17,21,22,29,30,48,54,55,59, 
U60,6I,65,66,67 



700-7493 



7=30- 4180 



)0373-02 



-4-87(1 



U49.50,5t,52 



U20 



700-6440 I U24,25,26,36,37, 38,39,74.75 



Wl,2 



SI 



MVitlOMS 



■nr 



OitCKIPTION 



B I ERN 3-BC. 



K 



I c } ecnTsss 






CiV: 



iO!3 50-Oi REF- 



\ i 



606-040( 
4 REQD 



6!-~4703- 
4 REQD 
MFG H '"' 
THIS SIDE 



DETAIL B 



:>CAs_c.-i:/ 





c^b-eciC 

4 REQD 



DETAIL A 
SCA^£;2/I 
INS"^ALL IN 
DIRECTION SHOWN 




TABLE n Jg 



VERSJON 



-01 



-02 



UI9,20,3I,32, I 
U4j-44,54-57, ^^ ._ 
U59-6i,63, ^'^^ 
U65-67.7D-73 



USED 



USED 



«5f-6€ 



Wf,2 



USED 



USED 



-03 



NOT 

USED 



USED 



NOT 
USED 



USED 



NOT 
USED 



-04 NOT USED j USED 



NOT 
USED 



USED 



NOT 
USED 



REMARKS 



NORMAL 



own CONTROLLER 

INTERFACE 

TERMINATORS 



NOT 
USED 



USED 



OMIT CONTROJLER A 
TRANSPORT INTERFACE 
TERWINATORS 



OMIT WRITE OATA 
I.C.'S 




C I 




2 


1 


\ 






■ IVIStONS 1 


BtV 


DtSCRl»TION 


SATI 


01 CMR 


w 


A E£.N -3 SV 


b^/v 


;!.^/i ife' 


m 



+ i C4 

::t:2.7UF 
I 20% 

35V 



JI-7 >-«^ 
OV(L) ^ 



9 



JH >-4 
NER! 



!3"rt^' 12 



U^ 



5. ALL DIODES ARE PEC PART NO 300-4446. 

4. Ul tSPEC R^RT NO 700-7416. 

3 ALL RESISTORS IN OHMS, 1/4 W, 5 %. 

2. FOR ASSY SEE mm\m NO. 102094. 

FOR SPECIFICATION SEE DRAWING NO- 

„ 101397. 

Qj SEE VERSION TABLE FOR VALUES. 
NOTES: UNLESS OTHERWISE SPECIFfED 



JI-4 



0UTPL 



I I 



Ul 



RI2 



♦I CI *_\_ 

DT_J"[D 



NO 



470PF 
500 V 
5% 



HI CWn? IK 10% 
/2W 



R7 

68 1 1% 



W2 



X 



REFERENCE DES!Gh4ATI0NS| 


LAST USED 


NOT USED 


C5 




CR5 




R23 


RI4-22 


Q4 




W2 


W! 


Ul 




TP5 





VERSIONS 



daSh 

NO. 



•01 



-02 



03 



h54" 



-06 



-07 



■^w 



-09 



NR2 TAPE 
SREFDSilPS) 



3K40 



24<"3l 



I4.5<22 



IK 14.5 



7.5< ii 



R4{|%) 



t330 



1470 



750 



825 



1000 



5< 7.5 



1000 



40 < 56 



56<90 



909 

i5r 



22< 24 



1780 



R!l (1%) 



1620 



2370 



825 



1210 



2370 



1470 
"8H" 



2610 



Rt2 0%) 



JW 



(iOO 



363 



562 



Sol 



MOO 



661 



^13 



1210 



5(:>6V.5% 



m 



330 PF 



470PF 



330 PF 



iWPf 



470PF 



tOOV.10% 



-OOIUF 



.00I5UF 



DOi 



.0O22UF 



MSSMISl 



2.7 UF 



2.7 UF 



2.7 UF 



2-7UF 



2.7 UF 



22 UF 



22 UF 



22UF 



22 UF 



C5 
35V, 20% 



2.7 UF 



2.7 UF 



2.7UF 



2.7Uf 



2.7 UF 



t- 



IQ2094 



i§M 



MWUCMiON 




■ttUOMCNT COnOOHATION 



SCHEMATIC - 

SINGLE TRACKING 
OSCILLATOR 



mm.<m. ew6 tfO. 



102093 



A 



*<*">jiC»j£. !W>MQT»e*it wc|*"«" } «" t 



I 



^z 



/ 






!0!59!-0! fn 
REF ' ^^ 



'I ' 'r 




L-^ TABLE I 



PART NO. 


REF. OES. i 


iCO-102 5 


R9,13,23 1 



iUU-iDOD 



Kb 



nOO-6815 : R8 



100-1515 



100-6805! R2 



104-4220 ■ R3 



[ej FOR PART NO:S WHICH ARE AFFECTED 

BY VERSION NO. SEE TABLE II. 
[t] for part N0;S which are NOT AFFECTED 

BY VERSION NO. SEE TABLE I. 

[S^ CLIP LEADS AFTER WAVE SOLDERING. ALL LEADS 
SHALL EXTEND A MAXIMUM OF .045 INCH THRU BOARD. 

H BEND CABLE APPROXIMATELY AS SHOWN BEFORE 

__ WAVE SOLDERING. 

j^4j THIS ASSY SHALL BE MADE FROM PROCESS BOARD 

101991-01 REV "C" AND SUBSEQUENT. 
[3^ RUBBER STAMP PART NO. INCLUDING 
VERSION NO. AND iSSUE LETTER. 
2. ASSEMBLE PER STANDARD MFG METHODS. 
I. REFERENCE DRAWINGS: SCHEMATIC-102093. 

SPECIFICATiON-101397. 
notes: UNLESS OTHERWISE SPECIFIED. 



•6810 



R? 



iCO-2225 ! RIO 



124-1020 : R5 



132-2752 C4 



130-4715 C3 



300-4446 ; CRI,2 



200-412 5 : 04 



200-4123. Ql.2,3 



700-7416 Ul 



100373-02 W2 



101591 -01! 



W4 



SCSC>t»flOM 



AJ ERN33V 



BA?t| H CHK A 



.¥f/7fW/4 



T 



% in 



12| 



.09MIN 



a 



TYP C!,C4&C5 

VIEW C~C 

SCALE 4/1 
R 5 REMOVED FOR CLARITY 



,350 

MAX 



.350 
MAX 



S-'" 



^ 



VIEW A-A 

ROTATED 90'= CCW 



TYP C3 

ViEW B-B 

ROTATED 90"= CW 



i2J TABLE n 



DASH 
NO. 


NRZ 

TAPE SPEEDS 

(IPS) 


R4 Rll 


R12 


CI 


02 




C5 


-01 


3l<40 


104-1331 104-1621 


104-7 500 


132-2752 


130-3315 


132-2752 


-02 


24< 31 


104-1471 104-2371 


104-1101 


132-2752 


130-4715 


132-2752! 


-03 


14. 5 < 22 


104-7500 104-8250 


104 -3830 


132-2262 


131- 1020 


i 




-04 


!l< 14.5 


!0^-825C :iC4-l2ll 


104-5620 


132-2262 


31- 1520 


' 


1 


_ '^C 




IC4-I0C! ';C4-;47i 


iCjd - ^PlCi 


1 -t -: _ 1 c -; 


i3i-,52C 


1 i 






-06 


5< 7.5 


104-100! ,104-2371 


104-MOl '132-2252 


131- 2220 






-07 


40<5b 


104-9090 1 04 -1471 


104-6810 1132-2752 


130-3315 


132-2752 


-ce 


56<9C 


i04-82 5O i 104 -82 50 


l04-3&30i!32-2752 


i3C-22l5 


132-2752 


[-09 


22<24 


104- 1781 j 104-2611 


104- 1211 1132-2752 


130-4715 


132-2752 


' t 







[TOP ASSY 



MIXT AftT 



1600 



antKAitoM 



UNiiSi OTHiawiM iricifiia 



DIMiNSIONS *(l IN INCHIS 



TOlllAMCIi: 

IX 1 .010 
ixjit 00* 






v/ 



tllM All IMJIir COIHttS 

Amox 010 



HA«irilO«ltl« u*l 



sisMaTuiis 



^^"•Mt^^ 



■^m 



f/l^/T, 



EiiZ^^^Z 



HE. 



PEC 



PE niPHEn AL 
EOUIPMCNT COBPOBATiaN 



TITLE 



PCBA- 

5INGLE TRACKING 
OSCILLATOR 



SIZI 





102094 

BO WOT iCXlt DWgI***'" I *** 



ItV 



I 



*-< J i-4 

OUTPUT 




I A I ERN 3-&W 



I tiv 



DISCtlPTtON 



DATi D* CMK Am 






D 



jl-7 >-* ♦ 

OV(L) 



5. ALL CAPACITOR VALUES ARE IN MICf«)RWU3S,35V, 20% 
4. ALL RESISTOR VALUES ARE IN O^ftlS, V^W 5%. 
3. FOR ASSEMBLY DR^^ING SEE 102096. 
2. FOR SPECIFICATION SEE 101360. 

rjSEE VERSION TABLE FOR VALUE. 

NOTES: UNLESS OTHERWISE SPECIFIED, 





V 


ERSION TA 


BLEDl 


°8«." 


TAPE SPEED (IPS) 


«4, 1% 


C2,J0OV,JO% 


-Of 


3J5<4.75/4.75<7 


1330 


.01 


-02 


4,75<7 / 7< 9 


619 


jcm 


-03 


7<9 / 9<13 


1000 


J0068 


-04 


9<!3 / r3<!e 


(OCX) 


.0047 


-05 


I3<I8/ I8<26 


woo 


.0033 


-06 


l8<26/26<33 


1000 


.0022 


-07 


26<33/33<42 


1330 


.0015 


-08 


33<42/42<55 


1000 


,0015 


-09 


42<55/56<85 


J330 


;oot 


-to 


55<45/^<l25 


750 i 


'«« , 



REFERENCE DESIGNATDNS 


LAST USED 


NOT USED 


C4 




Q3 




R8 




W2 




TP5 


TP2 



Mss::^ 



I*" Mua cm 



APTllCAttOK 



mtuii afwwwiM tncinw 



MMiMSIOMl ««I IM iHCHIt 



xxx t .o©» 






J5 



MlA« /til MA** cOtMlli 



MMt«H: 



•vMowwin au Muii w luuii 






.'rronL^ "^ 



*^A, 



iPgC 



•aUIPWMNT COaPOMATION 



TITlf 



SC^MATIG- 
SINGLE FIXED 
OSCILLATOR 



'tCAll 



WCT^ 



S 



102095 

itwr KAU JHtfo}***'*^ 7 




1 



A 

A 



^- 



Z. 




nsv 


BISMIPTiOM 


CATtj 8« 


CHK »0m 


A 


ERM 3-aw 


S^^J 


•<i) '-^^ 


B 


^CN J^4a3 


?^yv r5 


^4#- 



1-v 



9=/ 



lOl59HOi [5 
REF ^^ 




I 



o o 

G O 

O O 

o go.o 






o 



o 
o o 



60 



fOOb QiQ 



_^ 



^f'M.lca 



R5 




.09 MtN 



13, 



TYP ef,C4 

v;ew C-C 

SCALt 4/1 



o o 



ooo 

:fc^ 6 6 o q o o 



.350 
MAX 



v-Ew A-A 

ROTATED 90° CCW 



.350 
MAX 



V 



J — , — ( 

C3 

VIEW B-B 

ROTATED 90° CW 



TABLE I 



PART NO. 


RER DES. 1 




\ 


1 100-1535 


R6 1 



1100-6815 ■: R8 



100-1215 





TAPE SPt 


ED (IPS) 


TABLE n 




DASH NO. 


NRZ 


PE 


R4 


C2 


-0! 


3.?5<4.?5 


4.75 < 7 


104-1331 




-02 


4J5< 7 


7<9 


104-6190 


I3I-I030 


-03 


7< 9 


9<I3 


104-1001 


i3i-6820 

, 



-04 



9<!3 



i3<l8 ,!04-!00l M3I-4720 



100-6805 ' R2 



;S<26;i04-IC01 ';3i-3320 



104-3480: R3 



;04-5li0 



77^ 

\Ji'J{ !-0h pAhT NO.S which ARE AFFECTED 

BY VERSION NO. SEE TABLE II. 
[t] FOR PART NO.'S WHICH ARE NOT AFFECTED 
BY VERSION NO. SEE TABLE I. 

[i^ CLIP LEADS AFTER WAVE SOLDERING. ALL LEADS 
SHALL EXTEND A MAXIMUM OF .045 INCH THRU BOARD. 

^ BEND CABLE APPROXIMATELY AS SHOWN BEFORE 

WAVE SOLDERING. 
[4^ THIS ASSY SHALL BE MADE FROM PROCESS BOARD 

101991-01 REV "c" AND SUBSEQUENT. 
[3^ RUBBER STAMP PART NO. INCLUDING 
VERSION NO, AND ISSUE LETTER. 
2. ASSEMBLE PER STANDARD MFG METHODS. 
I. REFERENCE DRAWINGS: SCHEMATIC-102095. 

SPECIFICATI0N-ia360. 
notes: UNLESS OTHERWISE SPECIFIED. 



R7 



124-1020 i R5 



!8<26 ! 2&<33iiC4-l00l il3l-2220 



■07 : 26<33 ' 33<42:i04- !33l '131-1520 



J8 



33<42 i 42<55il04-iOOI :5!-i520 



-09 I 42<55 : 55<85 1 104- 1331 



1020 



-10 I 55<85 I B5<l25i 104-7500 Il3l-I020 



132-2752 I Cl,4 



130-4715 i C3 



200-412 3 I Qi,2,3 



100373-02. Wl,2 
I1OI591 -Olj W4 



TOP ASSY 1600 



NIXT «»*T I" U*» ON 



*n>tlC«TIOM 



umist OTMi«wi$t tPtctmo 

DIWiMSIOMt «*i IN IMCHIS 

rOliCAMCIS: 

.XX t ,0)0 ANCUiAl 

XXX « ooj » yj» 



s/ 



■MAK AU iHAir COtMtRS 
AMtOX. 010 



riNlfH: 



tlGN«TUII$ 



"i/i 



iNGa / 



matL: 



•AA, 



SI 







PEC 



PE RIPHEn At. 

eauiPMBNT canpoPATioM 



TITLE 



PCBA- 
SINGLE FIXED 
OSCILLATOR 



MM IMHTT. N« 



SCAll 2/ I 



102096 



OOMOTKAU ewoj ****** \ "' i ^ 



1 



